UK Patent Application .,GB ,2620284 ..,A

(43)Date of A Publication 03.01.2024
(21) Application No: 2309944.3 (51) INT CL:
A47L 5/24 (2006.01) A47L 9/22 (2006.01)
(22) Date of Filing: 29.06.2023

(30) Priority Data:

(31) 2209549 (32) 29.06.2022 (33) GB
(31) 2209565 (32) 29.06.2022  (33) GB
(31) 2216680 (32) 09.11.2022  (33) GB

(71) Applicant(s):
Dyson Technology Limited
Tetbury Hill, Malmesbury, Wiltshire, SN16 ORP,
United Kingdom

(72) Inventor(s):
Anthony Andrew Buchanan Harker
Jonathan James Gray
Joel Alan Knox
Shohei Sugahara
Arjun Selvarajah

(74) Agent and/or Address for Service:
Dyson Technology Limited
Intellectual Property Department, Tetbury Hill,
MALMESBURY, Wiltshire, SN16 ORP, United Kingdom

(56) Documents Cited:
EP 3795053 A1 CN 112773249 A

(58) Field of Search:
INT CL A47L

(54) Title of the Invention: Vacuum cleaner
Abstract Title: Airflow in a vacuum cleaner

(57) Avacuum cleaner comprises a dirt separator (100, fig 2) an airflow inlet (134, fig 6) into the dirt separator, and a
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VACUUM CEEANER

BACKGROUND

{3601} Vacuum cleaners may comprise one or more separation systems (o separate dirt from an

airflow drawn through the vacuum cleaner,

BRIEF DESCRIPTION OF THE DRAWINGS

{0802} Figure 1 1s a perspective view of a vacuum cleaner;

G003 re 2 is a perspective view of a main unit of the vacuum cleaner;

(3004}

13005}
I
I

10006

Fig

Figure 3 18 an exploded view of the main unit;

Figure 4 13 an exploded view of a bin assembly of the main amt;

Figure S is a rear perspective view of the bin assembly;

0647} Figure 6 is a side sectional view through a portion of the bin assembly;

[B008] Figure 7 15 a perspective view of an inlet valve assembly that forms part of the bin
assembly;

G009} Figure § 15 a perspective view of a portion of the bin assembly, wherein an inlet valve
member of the nlet valve assembly s i €a} a closed position and (b) an open position;

13016} Ficure 9 is an exploded view of a wand interlock mechanism of the bin assentbly;

16011} Figure 10 15 a front perspective view of the bin assembly;

(6012} Figure 11 18 the same front perspective view as that of Figure 10, wherein a bin cover
forming part of the bin assembly has been omitied and the wand interfock mechanism s n a first
configuration;

G013} Figure 12 is the same front perspective view as that of Figure 11, whercin the wand
mterlock mechanism s in a second configuration;

13614} Figure 13 is the same front perspective view as that of Figures 11 and 12, wherein the wand
interlock mechanism is 1 a third configuration;

{6015} Figure 14 15 a perspective view of a section through a portion of the bin assembly, wherein
a wand intertock slider, foming pait of the wand interlock assembly, is 1 a second position;
G016} Figure 15 15 the same perspective view as that of Figure 14, wherein the wand mierlock
shider 1s 1n a third position;

{3817} Figure 16 s a perspective view of a bin body of the bin assembly;

10618} Figure 17 is a top plan view of the bin body;

{6019} Figure 18 is a front perspective view of the bin assembly, wherein a base of the bip

assembly is in an open position;



L

16

30

Na

{8028} Figure 19 is a perspective view of a bin closure mechanism that forms part of the bin
assembly;

{3821} Figure 20 s a side view of the base of the bin assembly;

13022} Fioure 21 1s a plan sectional view through a portion of the bin assembly;

16023} Figure 22 15 a front perspective view of a primary separation system of the main unit;
[B24} Figure 23 15 a rear perspective view of the primary separation system;

[0625] Figure 24 is a top plan view of the primary separation system;

{8826} Figure 23 1g a bottom plan view of the primary separation system;

3027} Figure 26 1s a top plan view of the primary separation system, wherein an electrical hamess

and components of a dirt detection assembly are omitted.
10628} Figure 27 is a sectional shice through the primary separation system of Figure 26 in the
plane A--A;
[6029] Figure 28 is a sectional shice through the pnmary separation system of Figure 26 in the
plane B--B;
G036} Figure 29 is a sectional shice through the primary separation system of Figure 26 in the
plane C--C;
13031} Ficure 30 is a sectional shice through the primary separation system of Figure 26 in the
plane D--13;
16632} Figure 31 is a perspective view of a primary filter that forms part of the primary separation
System,
(8833} Figure 32 1s a top plan view of the primary filter;
G034} Figure 33 is a perspective view of auxihary filters that form part of the primary separation
systern.
10635} Figure 34 s an exploded view of a dirt detection assembly of the primary separation
systent;
] Figure 33 1s a first perspective assembled view of a corapaction assembly;

Figure 36 1s a second perspective assembled view of the compaction assembly,
Figure 37 15 an exploded view of a compaction assembly of the main wut:
Figure 38 13 a front perspective view of a runner assembly of the main anit;

|
|
|
|
{3840} Figure 39 13 a rear perxpemve view of the runner assembly;
PF
PE
|
4
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{8845} Figure 44 is 3 schematic view of a valve actuator assembly of the secondary separation
system;

13846} Figure 45 15 a perspective view of a cone pack of the secondary separation system,

13047} Fioure 46 1s same cross-sectional view ag that of Figure 27, wherein a valve assembly of
the secondary separation system is in {a) a first position and (b) a second position;

[B0348] Figure 47 15 a schematic cross-sectional view of a motor assembly of the main umt;
{0849} Figure 48 1s a front perspective view of a housing and handle assembly of the main unit;
6858} Figure 49 13 a first cross-sectional view through the housing and handle assemble. taken
along a central longitudinal axis of the housing and handle assembly;

16051} Figure 5015 a second cross-sectional view through the housing and handle assemble, taken
orthogonal to the central longitudinal axis of the housing and bandle assemble;

030352} Figure 51 15 a side view of a handle portion of the housing and handle assemble;

8083} Figure 52 is a cross sectional side view of the housing and handle assemble;

|
f
[00
E
oo

s

4} Figure 33 is a side view of a battery assembly of the main uoit;

~

4¢

’}s

1gure 34 is a cross sectional side view of the battery assembly,;

O’\

5
36

55 is an exploded view of a filter assernbly of the housing portion;

U’v'-f

103657)
0038]

F
Fs
Figure 56 is a perspective view of the filter assembly;
Fig

igure 37 is a first cross-sectional view of the filter assembly:

&

0391 Figure 38 15 an exploded view of a cap sub-assembly of the filter assembly;

b
i
{0868} Figure 39 1s an exploded view of a pre-filter sub-assembly of the filter assembly;
(8861} Figure 0 1s an exploded view of a post-filter sub-assembly of the filter assembly;
[B062] Figure 61 1s a second cross-sectional view of the filter assembly;

{3863} Figure 62 s a perspective view of a wand of the vacuum cleaner;

10664] Figure 63 15 an exploded view of the wand;

06663} Figure 64 is a cross~-sectional view through a first connecting cuff of the wand;
0666} Figure 63 1s a cross~-sectional view through a second connecting cuff of the wand;
8067} Figure 66 1s a first partial perspective plan view of the second connecting ceff and nozzie,
wherein the outer wall and the second connecting cuff housing has been removed;

3068} Figure 67 1s a second partial perspective plan view of the second connccting cuff and
nozzle, wherein the outer wall and the second connecting cuff housing has been removed;

10669] Figure 68 15 a perspective view of a cleanerhead of the vacuum cleaner;

16078} Figure 69 1s a perspective view of the neck portion of the cleancrhead;
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{6871} Figure 70 13 a cross-sectional view through a part of the main unit, taken 10 a first plane
orthogonal to the central longitudinal axis of the main undt, dlustrating an airflow path through the
main unit; and

[3072] Ficure 71 15 a cross-sectional view through the mam unit, taken along the central

longrtudinal axis of the main umt, lustrating an airflow path through the mamn wut.

DETAILED DESCRIPTION

[B873] A vacuum cleaner 1 1s tHustrated in Figure 1. The vacuum cleaner 1 comprises a main unit
10, a wand 1000, and a cleanerhead 1100, The vacuum cleaner 1 1s typically referred to as a stick
vacuom cleaner. The wand 1000 and the cleanerhead 1100 are removeable from the main unit 10,
which can then be used as a standalone handhbeld vacuum cleaner, as shown in Figure 2.

16074] The mawn umit 10 is dlustrated in isolation 1n Figure 2 and 3, and comprises a bin assembly
100, a primary separation system 200, a compaction assembly 300, a runner assembly 330, a
secondary separation system 400, a suction motor 560, a housing and handle assembly 600, a PCB
asserably 627, a user uderface 632, a filter assembly 604, and a baticry asscrubly 800,

3075} The bin assembly 100 1s shown m Figures 4 to 21, The bin assembly 100 comprises a bin
base 102, a bin base cover 104, a cuft seal 106, a bin base seal 107, a dirt collection chamber seal
108, a bin body 110, a bin closure clagp 112, a wand interiock mechanism 120, and an inlet valve
assembly 144,

[6076] The bin base 102 compriscs a base plate 116 and a base nozzle 118,

{6077} The base plate 116 is gencrally circular in form, and comprises a base plate aperture 122
and a base hinge portion 124, The base plate aperture 122 15 shaped and dunensioned to receive
an electrical connector 238 of the primary separation system 200 therethrough. The base hinge
portion 124 defines a first half of a hinged connection between the bin base 102 and the bin body
110, The base hinge portion 124 1s located on an upper side of the base plate 116 when the mam
umit 10 1¢ positioned in a horizontal onentation. The base hinge portion 124 defines a hinge axis
123

G078} A lower region of the base plate 116 comprises a bin push-rod engaging protrusion 125
The bin push-rod engagimg protrusion 125 extends from the base plate 116 such that the bin push-
rod engaging protrusion 125 extends below the bin body 110 when the bin base 102 15 in a closed
position. The bin push-rod engaging protrusion 125 comprises a bin hook aperture 126 through
which a hook 188 of the bin body 110 projects, when the bin base 102 13 in the closed position, as

described below 1n more detail.
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(6879} The base nozzie 118 extends through the base plate 116, and comprises a major portion
that extends from a first side of the base plate 116 n a divection away from the bin body 110, The
base nozzle 118 is hollow in form and compriscs an airflow inlet 134 at one end, through which
airflow enters the mterior of the bin assembly 100 dunng use, when the bin base 102 1510 a closed
position. In some examples, the base nozzle 118 may be omitted, and the airflow wndet 134 may
be defined by an aperture formed in the bin base 102, The base nozzle 118 has a generally round
cross-sectional profile when viewed in a plane orthogonal to the longitedinal axis 119 of the base
nozzie 118, The longitudinal axis 119 of the base nozzle 118 defines a central axis along which
airflow enters the bin assembly 100 dunng use, which is discussed further below.

13086} A distal end 136 of the base nozzle 118, distal to the base plate 116, 15 chamfered in shape
and comprises a flat portion 138 and an angled portion 140. The flat portion 138 extends in a
plane normal to the longitudinal axis 119 of the base vozzle 118 and therefore generally paralicl
tos the base plate 116, The angled portion 140 15 longer than the flat portion 138 and extends
rearwardly from the flat portion 138 in a plane that is angled relative to the longitudinal axis 119
of the base nozzle 118, In this example, the angled portion 140 extends in a planc that foros an
acute angle of around 45 degrees relative to the longitudinal axis 119 of the base nozzle 113,
10681} The base nozzle 118 comprises a plurality of bleed holes 141 that extend through the wall
of the base nozzie 118, The bleed holes 141 are located towards the distal end 136 of the base
nozzie 118 and, i this example, are grouped into three scts. A first set is located on the top of the
base nozzle 1138, and the other two sets are located on opposing sides of the base nozzle 118, No
bleed holes are located on the botiom of the base nozzie 118

G082} An outer surface of the base nozzle 118 comprises four tapered nibs 142, The four tapered
ribs 142 are cach shaped and dimensioned to be received within a corresponding chamnel formed
on an internal surface of a cuff 1006 of the wand 1000, when attached to the main umit 10, which
is discussed further below,

0683} The base nozzle 118 comprises an inlet valve siop 143 located on the inside of the base
nozzie 118 at an end proximal the base plate 116, The inlet valve stop 143 takes the form of a
protrusion that protrudes upward from the bottom of the joner surface of the base nozzle 118, In
this example, the inlet valve stop 143 is wedge-shaped and resembies a right triangle 1 cross-
section. The inlet valve stop 143 is thercfore ramped and mnereases gradually i height in a
direction towards the proximal end of the base nozzle 118, As discussed furher below, the inlet
valve stop 143 acts to stop or Hmit movement of the inlet valve member 146, The ramped profile
of the inlet valve stop 143 helps reduce any disturbance caused by the inlet valve siop 143 to the

airflow moving through the base nozzie 118
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{68584} The nlet valve agsembly 144 15 attached to the base plate 116, More particufardy, the inlet
valve assembly 144 is attached to a second side of the base plate 116 at a location above the base
nozzie 118

13085] The mlet valve assembly 144 comprises an mnlet valve member 146, a fabric hinge 148,
and an inlet valve guard 150

[0486] The inlet valve member 146 is attached to the mlet valve guard 150 by the fabric lunge 148
such that the inlet valve member 146 i3 movable relative to the inlet valve guard 150, More
particularly, the nlet valve member pivots, via the fabric hinge 148, between a closed position in
which the airflow inlet 134 s obstructed by inlet valve member 146, shown in Figure &(a)), and
an open posttion in which the airflow mlet 134 is unobstructed by the inlet valve member 146,
shown in Figure 8{b}.

{6687} The indet valve member 146 15 shaped such that, when i the open position, the mlet valve
member 146 shapes the airflow entering the bin body 110 through the airflow mlet 134, More
particuiarly, the inlet valve member 146 shapes the airflow such that the profile of the airflow
better corresponds to a surface of a prumary filter 204 and first core portion 212 of the primary
separation system 200, as descrnibed below 1 more detail. To this end, the inlet valve member 146
is downwardly convex in shape. The depth of the convex surface of the mlet valve member 146
increases from a first, upstream end of the miet valve member 146, which attached to the fabric
hinge 148, to a second, downstream end. When in the open position, the inlet valve member 146
ia spaced radially from the longitudinal axis 119 of the base nozzle 118, The convex surface of
the inlet valve member 146 projects towards the axis 119, and the depth of the convex surface
increases from the upstream end to the downstream ond; this is perhaps best seen i Figure 6.
Consequently, the radial distance between upstream end of the inlet valve member 146 and the
fongrtudimal axis 119 of the base nozzle 118 is greater than the radial distance between downstream
end and the longitudinal axis 119, When the mlet valve member 146 is in the open position, the
mlet valve member 146 deflects the upper part of the airflow 110 in a downward direction, and
thus the airflow entering the bin chamber 105 does so as a generally U-shaped column of air.
[B088] The fabric hinge 148 15 attached to both the mlet valve member 146 and the inlet valve
guard 156, The fabric lunge 148 cnables movement of the mlet valve member 146 relative 1o the
mlet valve guard 130 from the closed position to the open position. By emploving a fabric hinge
148, the force requuired to move the inlet valve member 146 to the open position 1s relatively low.
As a result, the inlet valve member 146 moves to the open position 1n response to relatively low
flow rates moving through the base nozzie 118, More accurately, the milet valve member 146

moves in response o suction generated by the suction motor 500, This suction creates a pressure
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differonce across the inlet valve member 146, which in tarn causes air on the upsircam side of the
inlet valve member 146 to push and move the inlet valve member 146 to the open position. The
mlet valve member 146 pivots about a horizontal axis. The ilet valve member 146 thercfore
moves to the open position tn an upward direction. When the suction is removed, the nlet valve
meraber 146 returns o the closed position urder the force of gravity, The miet valve member 146
may therefore be said to be biased to the closed position, and moves to the open position in
response to suction generated by the suction motor 500, In this example, the fabric hinge 148 15
formed of nvlon, but other fabrics or materials capable of providing a low hinge torque may be
used.

{3089} The inlet valve guard 150 is shaped as a concave hood that overlics the inlet valve member
146, The inlet valve guard 150 comprises abutment portions 151 which engage with corresponding
abutment portions 147 on the mlet valve member 146, when the indet valve member 146 15 in the
open position.  This then prevents over-rotation of the inlet valve member 146, which might
otherwise cause the inlet valve member 146 to become jammed within the indet valve guard 130,
[B096] When the inlet valve member 146 1 in the closed position, as shown m Figure 8(a), the
wnlet valve member 146 abuts the inlet valve stop 143, This then prevents the nlet valve member
146 from potentially janmyming within the base nozzle 118 when returning to the closed position.
{6621} The wand mtedock mechanism 120 is shown i Figures 9 1o 11, The wand mterlock
mechamsm 120 comprises a wand interlock actuator 152, a wand mterlock slider 154, and a wand
mterlock spring 135,

6892} The wand mterlock actuator 152 comprises a wand abutment portion 156, a pivot pin 137,
and a pair of push arms 1538, The wand mtedock actuator 152 15 pivotally mounted to the base
plate 116 by means of the pivot pin 157, which 18 received within a notch i the base plate 116,
best seen in Figure 11, The wand abutment portion 136 projects through an opening 1701 in the
bin base cover 104, which can be seen in Figure 10, The wand miedock actuator 152 pivots
relative to the base plate 116 about an axis that is parallel to the hinge axig 123,

{8093} The push arms 158 are received within corresponding notches 180 of the wand interlock
shider 154, In response to pivoting of the wand wntertock actuator 152, the push arms 158 engage
with the wand mterlock slider 154 1o cause the wand interlock shider 154 to move or translate in a
direction normal to the pivot axis of the wand mterlock actuator 152, the direction of movement
of the wand interlock slider 154 15 indicated by the arrow 1 Figure 11, Movement of the wand
mterlock actuator 1572 and the wand interlock slider 154 are therefore coupled, which s to say that
movement of one of the wand interlock actuator 152 and the wand interdock slider 154 causes

maovement of the other.
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6094} The wand mterlock slider 154 comprises a pair of arms 164 attached 1o a base portion 166,
The arms 164 are gencrally elongate in form, and extend upwardly from opposite ends of the base
portion 166, The free end of each arm 164 (1.¢., the end distal the base portion 166} comprises a
notch 180 for receiving a respective push arm 158 of the wand mterlock actuator 152, The arms
164 extend upwardiv on oppostic sides of the base nozzle 118

[0495] The base portion 166 comprises a hook 168 for selectively engaging with the bin body 110.
The base portion 166 further comprisgs a recess or pocket 187 that receives one end of the wand
interlock spring 155, The base plate 116 comprises a similar recess or pocket 127 that receives
the opposite end of the wand miterlock spring 155, As a result, the wand nterlock spring 155 18
held between the base plate 116 and the wand interlock slider 154

10696} The wand inderlock mechanism 1290 has three configurations. In a first configuration, the
wand interlock mechanism 120 prevents attachoent of the wand 1000 or other attachment to the
base nozzle 118 when the bin base 102 15 in the open position. In a second configuration, the wand
interlock mechanism 120 permits attachment of the wand 1000 or other attachment to the base
nozzie 118 when the bin base 102 s in the closed position. And in a third configuration, the wand
interlock mechanism 120 prevents movement of the bin base 102 from the closed position to the
open position when the wand 1000 or other attachment 18 attached to the base nozzie 118

160971 The fust configuration of the wand interlock mechanism 120 is shown n Figure 11, The
wand mterlock mechanism 120 adopts the first configuration when the bin base 102 18 in the open
position. The wand interlock spring 155 15 held between the base plate 116 and the wand miterlock
slider 154, When the bin base 102 is in the open position, the wand nterlock spring 155 biases
the wand taterlock slider 154 to a first position, which in tum biases the wand wterlock actuator
152 to a first position. In this example, the wand mterlock spring 155 biases the wand mterlock
slider 154 in a downward direction. The first position of the wand mterlock slider 154 may
theretore be regarded as a lowermost posttion. The wand mterdock actuator 152, on the other hand,
pivots to an uppermost position in its first position.  As noted above, the wand mterlock actuator
152 projects through an opening 1701 m the bin base cover 104, As the wand 1000 or other
attachment 1s inserted over the base nozzle 118 for attachment, the wand interlock actuator 152
abuts the wand 1000 or attachment to prevent further travel of the wand 1000 or attachment along
the base nozzle 118, thercby preventing the wand 1000 or attachment from attaching to the base
nozzle 1%

6698} The second contiguration of the wand interlock mechanism 120 is shown in Figures 12 and
14. In response to moving the bin base 102 to the closed position, the wand interlock mechanism

120 moves from the first configuration to the second configuration. More particularly, as the bin
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base 102 moves to the closed position, the bin body 110 engages the base portion 166 of the wand
interlock slider 154 and moves the wand interlock shider 154, against the biasing force of the wand
mterlock spring 135, from its first position to a second position. In response, the wand mterlock
actuator 157 prvots from its first posiion to a sccond position. fu this particular example, the wand
mnterlock shider 154 translates upward from its first position o its second position, and the wand
interlock actuator 152 pivots downward from s first position to ifs second position. As the wand
1000 or other attachment 1s mserted over the base nozzle 118 for attachment, the wand 1000 or
attachment cngages the wand interlock actuator 152, Owing to its lower second position, the wand
interlock actuator 152 no longer prevents the wand 1000 or attachment from attachmg {o the base
nozzle 118, Instead, upon engaging the wand interfock actuator 152, further travel of the wand
1006 or attachment along the base nozzle 118 causes the wand interlock actuator 152 to pivot
downward, against the biasing force of the wand interlock spring 155, from its second position o
a third position. In response, the wand interlock shider 154 translates from its second position to a
third position. In this particular cxample, the wand interlock actuator 152 pivots downward from
tts second position to its third position, and the wand interock slider 154 translates upward from
its second posttion to its third position. Figure 14 shows the position of the wand interlock slider
154 in the second portion, and Figure 15 shows the position on the wand interfock shider 154 in
the third position.

66991 The third configuration of the wand miterlock mechanism 120 15 shown m Figures 13 and
15, In the third configuration, the wand interlock actuator 152 and the wand interfock slider 154
are 1n thewr third positions. When the wand interlock slider 154 is in #ts third position, the base
portion 166 of the wand interlock shider 154 engages the bin body 110 to prevent moversent of the
bin base 102 from the closed position. More particudarly, the hook 168 of the wand intertock shider
154 engages with a book 188 of the bin body 110 to prevent movement of the bin base 102 from
the closed position. As a result, 1 15 not possible to open the bin assembly 100 when the wand
1006 or other attachment 1s attached to the base nozzle 118

[B108] When the wand 1000 or attachment 1s subsequently detached from the base nozzle 118, the
wand terlock mechantsm 120 moves frora the third configuration to the second configuration.
In particular, the wand interlock actuator 132, under the biasing force of the wand 1nterlock spring
153, moves from its third position to its second position. In response, the wand mnterlock slider
154 moves from its third position to its second position. The hook 168 of the wand mnterlock slider
154 therefore disengages with the hook 188 of the bin body 110 and thus the bin base 102 is free

to move from the closed position to the open position.
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(3101} When the bin base 102 s subsequently moved from the closed position to the open position,
the wand urterlock mechanise 120 moves from the second configuration to the first configuration.
In particudar, the wand inferlock slider 154 no longer engages with the bin body 110 and thus the
wand interlock shder 154, under the masing force of the wand mierlock spring 153, moves from
its second position to its first position. In response, the wand miedock actuator 152 moves from
its second position to ifs first position, to thus prevent the wand 1004 or other attachment from
attaching to the base nozzle 118,

{6102} The bin base cover 104 comprises a first portion 170 that overlies and covers the base plate
116 and wand mntedock mechamsm 128, and a second portion 172 that overlies and covers of a
portion of the base nozzle 118, The first portion 170 comprises a first opening 1701 through which
the wand interlock actuator 152 projects and a second opening 1702 through which the electrical
connector 238 projocts, as can be seen m Figure 10, The second portion 172 comprises an opening
1721 through which a wand caich 1022 of the wand 10600 may extend so as to engage with a
locking projection 135 on the basce nozzle 118, as will be discussed in more detaid below.

[3183] The cuft scal 106 s annular in form, surrounds the base nozzle 118, and sits between the
base nozzle 118 and the second portion 172 of the bin base cover 104, As a result, the second
portion 172 of the bin base cover 104 overlies and protects the cuff seal 106,

{3104} The bm base seal 107 is annular in form and is sccured to the second side of the base plaie
116. When the bin base 102 15 n a closed position {described below in more detail}, the bin base
scal 107 forms an airtight scal against the bin body 110, In this particular example, the bin base
seal 107 comprises a pair of lip scals that seal against the nner surface of the bin body 114,
[3105] The dirt collection chamber seal 108 comprises a first seal 131, a second seal 132 and a
third seal 133, The first and second seals 131,132 form airtight seals against the walls of the firgt
and second dirt collection chambers 228 230, described below. In the present example. the ends
of the first and second dirt collection chambers 228,230 are shaped as circular segments, and thus
the first and second seals 131,132 are likewise shaped as circular segments. The third seal 133
forms an airtight scal against the clectrical connector 238 that extends through the bin base 102,
The clectrical connector 238 is roughly rectangular in shape and thus the third seal 133 s sinularly
rectangular m shape. In the present example, the fivst and second seals 131,132 cach comprise a
tip seal that seals aganst an inner surface of the respective dirt collection chambers 228,230, and
the third seal 133 comprises a lip scal that seals against the outer surface of the clectrical connecior
238,

{3106} Refernng now to Figures 16 and 17, the bin body 110 comprises a bin case 174, a bin hinge

portion 175, a pair of rails 176, first and second channels 178,179 and a bin base hook 188, In this
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example, the bin case 174, the bin lunge portion 175, the rails 176, the channels 178,179, and the
bin base hook 188 are all integrally formed.

{3187} The b case 174 is generally cvlindrical in form and comprises an opening 184 located
towards a sccond end 182 of the bin case 174, In this example, the openwng 184 s located on an
upper side of the bin case 174, When the bin assembly 100 is attached to the primary separation
svstem 200, the opening in the bin case 174 receives a bin-release catch 252, A user 1s then able
to release and remove the bin assembly 100 by depressing the bin-release catch 252,

{3188} The bin hinge portion 1735 1s located at the first end 181 of the bin case 174 and defines a
second half of a hinged connection between the bin base 102 and the bin body 110, More
particularly, the bin hinge portion 173 and the base linge portion 124 ase held together by a hinge
pin 114 to define the hinged connection. The bin hinge portion 175 1s located on an upper side of
the bin case 174 when the vacuum cleaner 1 1s positioned 1o a horizontal orientation. The bin base
102 1s moveable relative to the bin body 110 about the hinge axis 123. The bin base 102 is
moveable between a closed position, shown in Figure 10, and an open position, shown in Figure
18, Inthis example, the bin assembly 100 comprises a torsion spring 115 that surrounds the hinge
pin 114 and biases the bin base 102 to the open position.

13169} The rails 176 are located on an outer surface of the bin case 174, In this example, the rails
176 are located on a lower side of the bin case 174 and extend along a major length of the b case
174, The rails 176 are used to attach the bin assembly 100 to the runmer assembly 350, which s
described below in more detail.

(6118} The chanoels 178,179 are located at the first end 181 of the bin case 174 on oppostte sides
of the bin hinge portion 175 Each of the channels 178,179 1s formed by a pair of paralicl
projections or tracks 198,199 that extend partly around the bin case 174, As explained below, the
channels 178 179 receive and retain the bin closare clasp 112,

{3111} The bin base hook 188 extends from the first end 181 of the bin case 174, When the bin
base 102 i1s n the closed position, the bin base hook 188 exiends through the bin hook aperture
126 in the base plate 116, As noted above, the wand interlock shider 154 selectively engages with
the bin base hook 18% to prevent and penuit moverasent of the bin 102 from the closed position.
[3112] Refernng now to Figures 19 to 21, the bin closure clasp 112 comprises first and second
clasps 190,192 and an exiension spring 193, Each of the clasps 190,192 is generally arcuate or C-
shaped and is seated within a respective channel 178,179 of the bin body 110, Each clasp 190,192
13 attached at a first end to the bin body 110, In this example, the first end of each clasp 190,192
i3 attached to the base hinge portion 175 of the bin body 110. Each clasp body 190,192 is then

attached at a second opposite end to the extension spring 193, The extension spring 193 therefore
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extends between the two clasps 190,192, The extension spring biases the second ends of the claps
190,192 together. As a result, the clasps 190,192 clamp around the first end 181 of the bin body
110

13113} The width of each clasp 190,192 15 such that the clasps 190,192 extend bevond the first
cnd 181 of the bin body 110, Hach clasp 190,192 comprises a pair of projections 194,195 provided
on the mner surface of the arcuate portion of the clasp 190,192, As can be scen i Figure 21, the
clasps 190,192 are retaimned within a respective chanmel 178,179 of the bin body 110 by the
projoctions or tracks 198,199, Movement of the clasps 190,192 in an axial direction {ie, ina
direction parallel to the longitudinal axis of the bin assembly 100) is then opposced by the tracks
198,199 of the bin body 118, In particular, axial movement of each clasp 190,192 m a first direction
{(to the left in Figure 21} caunses the first projection 194 of the clasp 190,192 to abut against the
second track 199 of the bin body 110, and axial movement of cach clasp 190,192 in a second
opposite direction {to the right in Figure 21} canses an end of the clasp 190,192 to abut against the
first track 198 of the bin body 110

[6114] The second projection 195 of cach clasp 190,192 1 provided on that part of the clasp
190,192 that extends bevond the first end 181 of the bin body 110, The second projections 195 of
the clasps 190,192 then engage with a pair of projections 128 on the bin base 102 when the bin
base 102 s 1o the closed posttion. Figure 20 shows just one of the pair of projections 128, which
engages with the second clasp 192, A corresponding projection 128 1s provided on the oppostte
side of the bin base 102 and can be seen n Figure 21.

[B115] The bin base 102 comprises a pair of projections 128 cach of which extends
circumterentially around a part only of the basc plate 116 of the bin base 102, Likewise, the second
projection 195 of each clasp 190,192 extends circumferentially around a part only of the clasp
196,192, When the bin base 102 is in the closed position, as shown in Figure 21, the second
projection 195 of the fust clasp 190 engages with one of the pair of projections 128 of the bin base
102, and the second projection 195 of the second clasp 192 engages with the other of the pair of
projections 128, Ag a result, movement of the bin base 102 from the closed position to the open
position 15 prevented.

[3116] The bin closure clasp 112 has a contracted configuration and an expanded configuration.
The bin closare clasp 112 is shown in the contracted configuration in Figures 18, 19 and 21, When
the bin basc 102 is in the closed position and the bin closure clasp 112 is in the contracted
configuration, the bin closure clasp 112 rotains the bin base 102 1o the closed position. In order to
relecase the bin base 102 from the closed position, the bin closure clasp 112 is moved to the

expanded configuration.
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(6117} In order to move the bin closure clasp 112 to the expanded configuration, a bin push rod
356, forouung part of the nmmer assembly 330 and described below 1n more detail, 1s pushed 1o the
direction of the bin base 102, The end of the bin push rod 356 projects into a gap 196 between the
two clasps 190,192, The end of the bin push rod 256 1s wedge-shaped. Consequently, as the bin
push rod 336 is pushed towards the bin base 102, the bin push rod 356 engages and pushes apart
the two clasps 190,192 against the biasing force of the extension spring 193, Asthe clasps 190,192
are pushed apart, cach clasp 190,192 flexes or pivots outwardly about the first end that s attached
to the bin body 110, Asthe clasps 190,192 pivat, the second projections 195 of the clasps 190,192
disengage or clear the projections 128 of the bin base 102, Ag a result, the bin base 102 15 no
fonger retained by the bin closure clasp 112 and 1s free to move to the open position.

13118} The first projections 194 of the clasp 190,192 and the tracks 198,199 of the bin body 110
have a greater circwnferential extension. Consequently, whilst the second projections 195 of the
clasps 190,192 disengage the projections 128 of the bin base 114, the first projections 194 continug
to gngage the projections 199 of the bin body 1180, As a result, each clasp 190,192 continues to be
retained within the chanuels 178,179 of the bin body 110.

[3119] The clasps 190,192 of the bin closure clasp 112 are moved apart m the expanded
configuration. More particularly, the second ends of the clasps 190,192 are moved apart, whalst
the first ends of the clasps 190,192 remain positionally fixed. Inmoving apart, the clasps 190,192
ctfectively expand in an outward direction away from the bin body 110 and the bin base 102, The
clasps 190,192 can perhaps be thought collectively as a band or c-clip that surrounds an end the
bin body 110 and the bin base 162, The diamcter of this band or ¢-clip then expands in the
expanded contiguration and contracts in the contracted configuration. The clasps 190,192 may
therefore be said to have a first equivalent diameier in the contracted configuration and a second,
{arger equivalent diameter 1n the sccond configuration.

163126} The projections 128 of the bin base 110 are ramped; this can be seen in Figure 21, When
the bin closure clasp 112 1s in the contracted configuration and the bin base 102 is moved from the
open position to the closed position, the ramped faces of the projections 128 contact the second
projections 193 of the clasps 196,192, As the bin base 110 continues 1o be moved to the closed
position, the second projections 195 of the clasps 190,192 ride up the ramped faces of the
projections 128 of the bin base 110, This causes the clasps 194,192 to pivot outwardly about the
first ends that are attached to the bin body 110, The two clasps 190,192 are therefore pushed apart,
with the push force used to move the bin base 110 acting in opposition to the biasing foree of the
extension spring 193, Finally, as the bin base 110 completes the move to the closed position, the

second projections 195 of the clasps 190,192 ride over the top of the projections 128 of the bin
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base 110. The biasing force of the extension spring 193 then causes the two clasps 190,192 o
snap down over the projections 128 of the bin base 110, As a result, the bin base 110 15 again
retained in the closed position by the bin closare ¢lasp 112, The ramped faces of the projections
128 of the bin base 102 therefore enable the bin closure clasp 112 to move from the condracted
contiguration to the expanded configuration during closure of the bin base 162,

[B321} In some examples, each of the clasps 190,192 may compnse a roller, a bearing or a low-
friction bushing against which the end of the bin push rod 356 engages. This may then reduce
friction and thus wear of the clasps 190.192 and/or the bin push rod 356.

{3122} The bin base 102 and the bin body 110 together define an mtemnal chamber 105 of the bin
assembly 100, Ag described below in more detail, in use, airflow enters the chamber 105 via the
airflow inlet 134, Dirt entrained in the airflow is then separated by the primary separation system
200 and retained within the chamber 105 of the bin assemnbly 100, The chamber 103 is then
empticd by moving the bin base 102 to the open position.

6123} The primary separation system 200 ts illustrated 10 Figures 22 to 33, and comprises a core
202, a primary filter 204, first and second auxibary filters 206,208, a dirt detoction assembly 210,
an electrical connector 238, an electrical hamess 239, a bin body seal 250, and a bin release catch
252, The primary separation system 200 is a non-cyelonic sgparation system, as will be described
in more detadl hereinafter.

6124} The core 202 compriges a first core portion 212 and a second core portion 214, The first
core portion 212 15 located within the chamber 103 of the bin assembly 160, and the second corg
portion 214 closes the open end of the bin assembly 100,

63125} The fust core portion 212 1s generally U-shaped along tis length. The cross-sectional shape
of the first core portion 212 1s substantially umiform along its length. The outer profile of the first
core portion 212 may be said to comprise a concave portion and a convex porfion. The concave
portion defines a trough or airflow channel 220 that extends along the length of the first core
portion 211, The first core portion 212 may be thought of as comprising a first arm 217 and a
second arm 218, each of which is arcuate and forms one half of the U-shaped core 212,

3126} The first core portion 212 18 positioned within the bin assembly 100 and extends from the
first end 181 10 the second end 182 of the bin body 110, The first core portion 212 15 positioned
within the bin assembly 100 such that the chamber 105 of the bin assembly 100 completely
surrounds first core portion 212, The first core portion 212 extends in a direction paralle! to the
longitudimal axas 119 of the base nozzle 118, The first core portion 212 is therefore generally U-
shaped in cross-section in a plane normal to the longitudinal axis 119, The first core portion 212

exiends partly around the longitudinal axis 119 of the base nozzle 118; this can be seen in Figure
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30, which shows the location of the longitudinal axig 119, The first and second arms 217,218 may
be said to extend upwardly on opposite sides of the longitudinal axis 119, The aurflow chamnnel
220 of the first core portion 212 then extonds parallel to the longitudinal axis 119, Moreover, the
longitudinal axis 119 extends through the asrflow chanael 220.

{6127} The first core portion 212 has a first end 222 proximal the bin base 102 and thus proximal
the airflow mlet 134 defined by the base nozzle 118, and a second end 224 distal the bin base 102
and thus distal the airflow inlet 134, The first core portion 212 is generally hollow in form, and
comprises indernal walls 225 or partitions that partition the inferior of the first core portion 212
More particnlarly, the intermal walls 225 define a primary outlet passage 226, a first dirt eollection
chamber 228, a second dirt collection chamber 230, a looming passage 232, a first auxibiary outlet
passage 234, and a sccond auxiliary cutlet passage 236,

13128} The primary outlet passage 226 spans both the first 217 and sccond 218 arms of the first
core portion 212, The primary outlet passage 226 is located at radially mmer regions of the first

217 and second 218 arms of the first core portion 212, and is positioned to underlie the primary

portion 212, as measured from the first end 222 of the first core portion 212, and extends to the
second end 224 of the first core portion 212,

6129} The first dirt collection chamber 228 15 located 10 the first amm 217 of the first core portion

)

212, The first dirt collection chamber 228 extends along the entire length of the first core portion
212, and surrounds a part of the primary outlet passage 226, The first dirt collection chamber 228
shares common walls with the primary outlet passage 226, the first auxiliary outlet passage, and
the looming passage 232 at various points along the length of the first dint collection chamber 228
An end of the first dirt collection chamber 228 at the second end 224 of the first core portion 212
ig in fhud communication with the dirt outlets of a first subset 474 of cyclone bodies 464 of the
secondary separation stage 400, as will be discussed i more detail hereinafier. An opposite end
of the first dirt collection chamber 228 at the first end 222 of the first core portion 212 i3 open.
When the bin base 102 is in the closed position, the base plate 116 and the dirt collection chamber
seal 108 (more specitically the first seal 131} close and seal the end of the first durt collection
chamber 228,

{3130} The second dirt collection chamber 230 1s located in the second arm 218 of the first core
portion 212, The second dirt coliection chamber 230 extends along the entire length of the first
core portion 212, and surrounds a part of the primary outlet passage 226, The second dirt collection
chamber 230 shares common walls with the primary cutlet passage 226, the second auxiliary outlet

passage 236, and the loomng passage 232 at various points along the length of the second dirt
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collection chamber 230, An end of the sccond dirt collection chamber 230 at the sccond end 224
of the first core portion 212 1s 1o fluid conununication with dirt outlets of a second subset 476 of
cyclone bodies 464 of the secondary separation stage 400, as will be discussed 1n more detal
heremafter. An opposite end of the sccond dirt collection chamber 230 at the first end 222 of the
first core portion 212 15 open. When the bin base 107 1s in the closed position, the base plate 116
and the dirt collection chamber seal 108 {more specifically the second seal 132) close and seal the
end of the second dirt collection chamber 230,

6131} The looming passage 232 is hollow in form and houses the electrical harness 239 and the
dirt detection assembly 210, In order to better iHustrate the looming passage, the electrical hamess
239 and components of the dirt detection assembly 210 have been omitted from Figures 26 to 30
The looming passage 232 is located between the first and second dirt collection chambers 228,230,
and below the primary outlet passage 226, within the generally U-shaped cross-section of the first
core portion 212, The looming passage 232 extends along the full length of the first core portion
212 Anend of the looming passage 232 at the first end 222 of the first core portion 212 is closed
by the clectrical connector 238, which couples with a corresponding clectrical connector 1026 of
the wand 1000 to provide both power and communication signals from the mam unit 10 to the
wand 1000 and the cleancrhead 1160, The electrical harness 239 comprises a first portion that
extends between the clectrical connector 238 and the cireuit board 290 of the dirtt detection
assembly 210 and a second portion that extends from the circuit board 290 to the housing and
handle assembly 600

16132} The first avxiliary outlet passage 234 is located within the first amm 217 of the first core
portion 212, The first auxiliary outlet passage 234 s located below the first dut collection chamnber
228 and extends from the first end 222 of the first core portion 212 along a part of the first core
portion 212, The first aualiary outlet passage 234 is closed at both ends, which is to say that the
passage 234 is closed at the first end 22 of the first core portion 212, and 15 closed at an opposite
end. The first auxiliary outlet passage 234 1s located at a radially outer region of the first core
portion 212, The first auxiliary outlet passage 234 is in fhud communication with the primary
outlet passage 226 via a first linking passage 240, which extends through the first dirt collection
chamber 228,

13133} The second auxiliary outlet passage 236 18 located within the second arm 218 of the first
core portion 212, The second auxiliary outlet passage 236 is located below the second dirt
collection chamber 230 and extends from the fivst end 222 of the first core portion 212 along a part
of the first core portion 212, The second auxibiary cutlet passage 236 15 closed at both ends, which

is to say that the passage 236 is closed at the first ond 222 of the first core portion 212, and is
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closed at an opposite end. The second auxaliary outlet passage 236 1s located at a radially outer
region of the first core portion 212, The sccond auxiliary outlet passage 236 1w flud
comumcation with the primary outlet passage 226 via a second linking passage 242, which
extends through the second dirt collection 230 The first and second auxiliary outlet passages
234,236 are located on opposite sides of the looming passage 232,

(0134} The second core portion 214 13 generally cvhindrical 1o shape and comprises a side wall
243 and an end wall 244, The second core portion 214 is focated at the second end 224 ofthe first
core portion 212, with the end wall 244 abutting the second end 224 In this example, the second
core portion 214 is formed integrally with the first core portion 212, The outer diameter of the
second core portion 214 is greater than that of the first core portion 212, Consequently, the end
wali 244 extends radially outward beyond the second end 224 of the first core portion 212,

{6133} The end wall 244 closes an end of the airflow channel 220 of the first core portion 212,
The airflow channel 220 1s therefore open at the first end 222 of the first core portion 212 and
closed by the end wall 244 at the second end 224 of the first core portion 212.

63136} The second core portion 214 comprises an anoular channel and a cateh recess formed on
an outside of the side wall 243, The bin body seal 250 is seated in the annular channel 246, and
the bin release catch 257 s seated in the catch recess. The second core portion 214 further
comprises infermnal walls 235 or partitions that partition the interior of the second core portion 214,
More particularly, the internal walls 255 define an outlet passage 256, a first dist transfor passage
258, a second dirt transfer passage 260, and a looming passage 262.

6137} The outlet passage 256 is generally evlindrical in form and is located at the cenire of the
interior of the second core portion 214, The outlet passage 236 15 1o fluid communication with the
primary outlet passage 226 of the first core portion 212, The outlet passage 256 may therefore be
regarded as an oxtension of the primary outlet passage 226. The end of the cutlet passage 256
defines an arr outlet of the primary separation systera 200,

[6138] The first and second dirt fransfer passages 258,260 are generally ¢-shaped, are located on
opposite sides of the outlet passage 256, and extends about a major portion of the outlet passage
256, One end of the first dirt transfer passage 258 18 m fluid comuwinication with the first dint
collection chamber 228, and an opposite end 1s 1 fluid communication with the dirt outlets of the
first subset 474 of cyclone bodies 464 of the secondary separation stage 400, The first dirt transfer
passage 258 acts as a conduit through which dirt from the first subset 474 of cyclone bodics 464
13 transferred to the first dirt collection chamber 228, Sinularly, one end of'the second dirt transfer
passage 260 is in fluid communication with the second dirt collection chamber 230, and an

opposite end is 1o Huid communication with the dirt outlets of the second subset 476 of cyclone
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bodies 464 of the secondary separation stage 400, The second dirt transfer passage 260 then
transfors dirt from the sccond subset 476 of cvclone bodics 464 to the second ditt collection
chamber 230,

13139} The looming passage 2672 is located below the outlet passage 256, when the main vt 10
ig positioned in a horizontal orierdation. The looming passage 262 and the dut transter passages
258260 collectively swrround the outlet passage 256, The looming passage 262 s in
conmnunication with and may be regarded as an extension of the looming passage 232 of the first
core portion 212, The looming passage 262 thus houses the elecincal hamess 239

3146} The primary filter 204 1s illustrated m isolation n Figures 31 and 32, The prnimary filter
204 1s generatly U-shaped in cross-section and corresponds in shape to the profile of the concave
portion of the first core portion 212, The primary filter 204 is attached (o the core 202, and more
particularly to the concave portion of the first core portion 212, In this example, the core 202 is
overmoulded onto the primary filter 204, and the primary filter 204 compnses features {¢.g.,
flanges 266 and oversized holes 268} that assist in providing a good securement between the core
2072 and the primary filter 204, The primary filier 204 provides a continnation of the profile of the
concave portion of the first core portion 212, The first core portion 212 and the primary filter 204

therefore collectivelv define an outer surface that i1s concave and which defines the airflow channel

16141} The primary filter 204 1s formed of metal and comprises a perforated region or mesh 270
having a phurality of holes. The holes of the mesh 270 have a hole size (i .¢., diameter or equivalent
diameter} of between 0.2 mm and 8.5 mm, and the mesh has an open area of between 20% and
35%. Furthermore, a ratio of the cross-sectional arca of the airflow inlet 134 to the total open area
of the mesh is between G.4 and 0.6, That 1s 1o say that the cross-sectional area of the airflow inlet
134 is between two-fifths and three-fifths of the total open area of the primary filter 204,

16142} Forthe purposes of clanty, the mesh 270 is shown as the shaded region i Figures 31 and
32, The mesh 270 1s U-shaped n cross-section. The width of the mesh 270 tapers along the length
of the mesh 270, That is to say that the width of the mesh 270 decreases along a portion of the
length of the pramary filter 204, Stuce the mesh 270 is U-shaped m cross-section, the width of the
mesh 270 should be understood to mean the arc length of the mesh 270 and not, for example, the
width of the airflow channel 220 which 1s constant along the length of the primary filter 204, Since
the mesh 270 tapers along the length of the primary filter 204, the open area of the primary filter
204 decreases along its length. The primary filter 204 comprises a notch 272 at one end, which

accommaodates the dirt detection assembly 210,
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{6143} The primary filter 204, like that of the first core portion 212 has a length extends n a
direction parallel to the longitudingl axis 119 of the base nozzle 118, The primary filter 204 is
therefore generally U-shaped i cross-section in a plave normal to the longitudinal axis 119, The
primary filter 204 extends partly around the longitudinal axis 119 of the base nozzie 118, The
primary tilter 204 1s spaced radially from the longitudinal axas 119 along the length of the primary
filter. In this example, the radial distance between the longitudinal axis 119 and the outer,
upstream surface of the pnmary filter 204 15 between 0.7 and 1.2 times the radius of the airflow
indet 134, That is 1o say that, if the aicflow inlet 124 has an effective radius of R1 and the radial
distance between the longitadmal axis 119 and the primary filter 204 15 R2, then the ratio RZ/R1
is between 0.7 and 1.2

13144} As noted, the open arca of the primary filter 204 decroases along a portion of the length of
the primeary filter 204, More particularly, the open arca of the primary filter 204 decreases n a
direction away from the open end of the airflow channel 220, and towards the closed end of the
airflow chanoel 220. The open arca of the pomary filter 204 thercfore decreases in a direction
away from the aurflow miet 134,

3145} The primary filter 204 covers an opening or miet of the primary outlet passage 226. As
described below in more detail, airflow entening the chamber 103 flows along the airflow channe

220 and over the primary filter 204, A first portion of the aurflow then passes through the primary
filter 204 and flows along the primary outlet passage 226.

[6146] Anmnsert 274 15 located m the primary outlet passage 226, The sert 274 corresponds in
shape and underlics a peripheral edge of part of the mesh 270 of the primary filter 204, In thus
example, the jnsert 274 15 shaped and underbies the peripheral edge of the mesh 270 located
towards the second end 224 of the first core portion 212, 1.6, the edge of the mesh 270 furthest
from the airflow infet 134, The ingert 274 is located below the peripheral edge and acts to restrict
atrflow through the peripheral edge, where flow rates through the primary filter 204 may otherwise
be comparatively high.

(3147 The first and second auxiliary filters 206,208 are tHlustrated in 1solation in Figure 33, Each
of the awxiliary filters 206,208 comprises a mesh 276 attached to a surrounding frame 277, Each
of the awahiary filters 206,208 1s generally arcuate i cross-section and corresponds in shape to
the profile of the convex portion of the first core portion 212, The auxihiary filters 206,208 are
attached to the core 202, and more particularly to the convex portion 216 of the first core portion
212, Inthis example, the first core portion 212 and the frame 277 of each anxiliary filter 206,208

comprise mterlock features to attach the awxiliary filters 206,208 to the first core portion 212, The
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first auxatiary filter 206 covers an opening or inlet of the fust auxiliary outlet passage 234, and the
second auxiliary flter 208 covers an opering or inlet of the second auxiliary outlet passage 236
{3148} The mesh of the auxiltary filters 206,208 are formed of metal. The holes of the mesh have
a hole size of between (.2 mm and 0.5 mm, and the mesh has an open area of between 20% and
35%. The auxiliary filters 206,208 have a combined total open arca that 1s less than the total open
area of the primary filter 204

6149 In use, airflow entering the chamber 105 flows along the airflow channel 220 and over the
primary filter 204, A first portion of the airflow then passes through the primary filier 204, A
second portion of the airflow, on reaching the closed end of the airflow channel 220, leaves the
airflow channel 220 and returns along the chamber 103 of the bin assembly 100, A second portion
of the airflow then passes through the auxiliary filters 206,208 and {lows along the auxiliary outlet
passages 234,236, The first portion s between 65% and 85% of the aurflow, and thus the second
portion is between 15% and 33% of the airflow. In this particular example, the first portion is
around 75% of the airflow.

3156} The dirt detection asserably 210 15 tltustrated m exploded view 1 tsolatior in Figure 34,
and comprises an impact arca 280 which forms part of the core 202, a piezoelectric acoustic sensor
282, a pressure plate 284, a spring 2856, acap 287, and a dirt detection assembly circait board 290,
131581} The impact arca 280 1s formed as part of the surface of the first core portion 212 The
mmpact plate area 280 13 shaped and dimensioned to fit within the notch 272 of the primary filter
204, whalst also extending out of the notch 272 towards the arrflow inlet 134, Thus the primary
filter 204 extends partly along the sides of the tmpact area 280, The piezoclectric acoustic sensor
2872, the pressurc plate 284, the spring 286, and the cap 288, underlic the impact arca 280, and are
located within the looming passage 232 of the first core portion 212, along with the dirt detection
assembly circuit board 290, Componenis of the durt detection agsembly 210 can enable dirt
impacting on the 1mpact arca 280 to be detected, and in some examples the vacuum cleaner § can
be automatically controlled in response to the dirt that 1s detected. In an alternative embodiment,
a separate impact plate may form the impact arca. The impact plate may be mounted to an upper
surface of the first core portion by a vibration isclating component.

[3152] The compaction assembly 300 1s illustrated 1 isolation in Figures 35 1o 37. The
compaction assembly 300 may be considerad to be a compaction mechanism. The compaction
assembly 300 comprises a compaction plate sub-assembly 302, a core wiping member 304 {(which
may be considered to be a filter wiping member), a bin wiping member 306, first 308 and second
310 compaction rods, and a compaction handle assembly 312, The compaction assembly 300 or

various components thereof may be considered to form a wiping mechanism, which in this case is



(3]

16

30

configured to wipe an inner surface of the bin body 110, the primary mesh 204 and the first 206
and second 208 auxiliarv meshes in response to a single actuation of the wipmg mechanism. i is
to be appreciated, though, that m other examples there may be a separate compaction assembly
300 and wiping mechantsn.

131583} The compaction plate sub-assembly 302 comprises a front plate 314, a muddle plate 316,
and a rear plate 318, At least one of the plates of the compaction plate sub-assembly 302 may be
considered to be a plate of the wipmg mechanism and/or a compaction plate of the compaction
asserably 300 and cach of these plates is slidably mounted substantially perpendicular to a
longitudinal axis of the chamber 105 (which n this case is coaxial with the central longitudinal
axis 119 of the base nozzle 118}, The front plate 314 comprises a compaction body 320, a front
plate through-hole 322, and a front flange 324, The compaction body 320 is generally circular in
form, and defines a gencrally flat compaction surface. The compaction body 320 has a diameter
that is shightly Ices than an internal diameter of the bin body 110, The front plate through-hole 322
is generally U-shaped 1o form, and is shaped and dimensioned to shidably receive the first core
portion 212 of the primary separation svstem 200, The front plate through-hole 322 is formed in
the compaction plate 326, The front flange 324 is generally U-shaped m form, and curves about
a base of the generally U-shaped front plate through-hole 322, The front flange 324 extends only
partway along the arms of the generally U-shaped front plate through-hole 322, The front flange
324 extends from the compaction body 320 such that the front flange 324 15 located on an oppostie
side of the compaction plate sub-assembly 302 to the first 308 and second 310 compaction rods.
The front flange 324 is integrally formed with the compaction body 320, and extends from the
compaction body. o aliemative embodiment, the front flange 324 may be omitted.

{3154} The muddie plate 316 has substantially the same form as the compaction body 320, and s
focated on an opposite side of the compaction body 320 to the front flange 324,

131385} The rear plate 318 has substantially the same form as the middle plate 316, and further
mcludes rod receiving apertures 326, The rear plate 318 1s located on an oppostte side of the
middie plate 316 to the front plate 314, and the rod roceiving apertures 326 face in a direction away
from the front plate 314, Fach rod receiving aperture 326 1s shaped and dimensioned to receive a
corresponding one of the first 308 and second 310 compaction rods.

13156] Hach of the rear plate 318, middle plate 316 and front plate 314 ncludes rod receiving
apertures, which are shaped and dimensioned 1o receive a corresponding one of the first 308 and
second 310 compaction rods.

{6187} The core wiping member 304 is geperally U-chaped in form, and is shaped and

dimensicned to correspond to a periphery of the front plate through-hole 322, and to correspond
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1o a periphery of the first core portion 212 of the primary separation system 200, The core wiping
member 304 s formed of a resiliently deformable material, such as rubber, and 1s mounted to the
middle plate 316 about the periphery of the middle plate 316 through-hole such that a periphery
of the core wiping member 304 1s angled toward the front plate through-hole. In other words, the
core wipmg member 304 extends at an obligue angle from the periphery towards the aidflow inlet
134, towards the central longitudinal axis of the chamber 105, In this example, the core wiping
member 304 is mounted along the entire periphery of the front plate through-hole 322 but in other
cases, the core wiping member 304 may mstead be mounted along part but not all of this periphery.
In an altemative embodiment, the core wiping member 1s mounted to the front plate 314 about the
periphery of the front plate through-hole 322 such that a periphery of the core wiping member 304
ig angled foward to the front plate through-hole 322,

3138} The b wiping member 306 is generally anoular in foroy, and 1s shaped and dimensioned
to correspond to an outer peniphery of the front plate 314, The bin wiping member 306 15 formed
of a resiliently deformable material, sach as rubber, and is mounted to the front plate 314 about
the penphery of the front plate 314 such that an outer rim of the bin wiping member 306 s angled
away from the front plate 314. In other words, the bin wiping member 306 extends at an oblique
angle from the outer penphery towards the atrflow inlet 134, away from the central longitudinal
axis of the chamber 105, 1o this example, the bin wiping member 306 i1s mounted along the entue
outer periphery of the tront plate 314 but in other cases, the bin wiping member 306 may instead
be mounted along part but not all of this outer periphery.

{3159} The core wiping momber 304 and the bin wiping member 306 have substantially similar
widths, such that the core wiping member 304 and the bin wiping member 306 extend forwardly
of the front plate 314 by a similar degree.

13160} The first 308 and second 310 compaction rods are ecach generally cylindrical and olongate
in form between a first end and a second end. The first 308 and second 310 compaction rods can
be received within the rod recerving apertures 326 of the rear plate 318 and through corresponding
apertures in the middle plate 316 and front plate 314, In some examples, the rod receiving
aperiures 326 can comprise an overmould to ensure that the first 308 and second 310 compaction
rods are received within the rod receiving apertures 326 with an interference or frichon fit.
Abutment features 331 are located in the region of the second end of cach of the first 308 and
second 310 compaction rods. The abutment features 331 extend annularty about the respective
first 308 and second 310 compaction rods, and constitute regions of mereased diameter relative to

the remainder of the first 308 and second 310 compaction rods.
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{6161} The compaction handle assembly 312 comprises a compaction handle 332, first 334 and
second 336 compaction handle connectors, and a compaction maguet 334 . The magnet 354 forus
part of the compaction sensor assembly.  The compaction handle 332 18 gencrally semi-circular
1n form and is pivotally mounted to the first 334 and second 336 compaction handle connectors.
The first 334 and second 336 compaction handic connectors are aligned with and slidably mounted
on compaction rails 364 of a runner assembly 330 so that the first compaction handle 334 shides
along a first compaction rail and the second compaction handle shides along a second compaciion
rail. Detaiis of the runner assembly 330 are described in further detail below.

3162} The compaction sensor assembly comprises amagnet 354 and a hall sensor. The hall sensor
is mounted within the bin assembly 100, In alternative embodiments, the hall sensor may be
mounted on the underside of the bin assembly 100, The magnet 354 is coupled to the compaction
handle 332, such that pivoting of the compaction handle 334 relative to the first 334 and second
336 compaction handle conneciors moves the magnet 3534 relative to the hall sensor. The hall
sensor is in communication with a controiler 526 of the suction motor 500, as will be discussed in
more detail hereinatter.

{3163} The compaction handle assembly 312 has an axial length that 1s less than an axial length
of the first 308 and sccond 310 compaction rods. With the compaction handle assembly 312
located 10 position relative to the first 308 and second 310 compaction rods, and the first 308 and
second 310 compaction rods received within the rod receiving apertures 326 of the rear plate 318
of the compaction plate sub-assembly 302, the compaction handle 332 1s spaced rearwardly from
the compaction plate sub-assembly 302,

[3164] The runner assembly 350 15 attached to the housing and handle assembly 600 and 15 shown
i isolation o Figores 38 to 40. The runner assembly 330 comprises a runner body 352, a nunner
body cover 354, bin push rod 356, and a compression spring 358,

163165} The nmer body 352 comprises a push-rod channel 360, a sot of runmers 362, and a paicof
compaction rails 364. The bin push rod 356 18 received within the push-rod channel 360, The set
of runners 362 comprises two pairs of runners, each pair located on opposiie sides of the push-rod
channel 360. The runners 362 are received within the bin rails 176 of the bin assembiy 100, More
particularly, the runners 362 slide along the bin rails 176 dunng attachment and detachment of the
bin assembly 100 from the main unit 10. The compaction rails 364 receive the compaction handle
assembly 312, which is slidably mouunted within the compaction rails 364, More particularly, the
compaction handle connectors 334,336 are received within and shide along a respective

compaction rail 364,
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3166} The bin push rod 356 comprises a body portion 370 and a bandle portion 372, The body
portion 370 is elongate m form and s attached at one end to the handle portion 372. Iu this
example, the body portion 370 and the handle portion 372 are integrally formed. The oppostie end
of the body portion 370 1s wedge-shaped and engages with the bin closure clasp 112 when opening
the bin asserably 100, The bandie portion 372 projects downwardly from an end of the body
portion 370 and 13 generally semu-circular in shape. The bin push rod 356 15 shidably mounted
within the push-rod channel 360 of the nunner body 352, The runner body 352 comprises a
projoction 366 that projects through an elongate slot 374 in the body portion 370, The bin push
rod 356 18 then free to move relative to the runner body 332 n the direction of the elongate siot
374. The bin push rod 356 is moveable between a retracted position and an extended position.
The compression spring 358 is attached to both the bin push rod 356 and the runver bady 352 and
acts to bias the bin push rod 356 1o the retracted position. The bin push rod 356 15 moved 1o the
extended posttion by gripping the handle portion 372 and pushing the bin push rod 356 in the
direction of the bin base 102, In response, the wedge-shaped end of the bin push rod 356 engages
the bin closure clasp 112 1o move the bin closure clasp to the expanded configuration and thus
release the bin base 102 from the closed posttion. Further movement of the bin push rod 356 then
causes the end of the bin push rod 356 to push the bin base 102 n a direction away from the bin
body 110, and thus move the bin base 102 from the closed position to the open position. The g
push rod 356 may therefore be regarded as bin opening mechanism which, when actuated, canses
the bin closure clasp 112 to release the bin base 102 and then push the bin base 102 from the closed
pOSILIon.

[3167] The runner body cover 354 1s attached to and covers the underside of the runner body 332,
{3168} The secondary separation system 400 1s dlustrated in Figures 41 to 46, and comprises an
acrodynamic insert 402, a flow separator 404, a valve assembly 406, a cone assembly 408, a vortex
plate 410 and a dut collector seal 409, The secondary separation system 400 is a cvclonic
separation system, as will be discussed m more detail heremafter.

6169} The acrodynamic msert 402 1s generally semi-circular in form, having a lower end 412 and
a upper end 414. The upper 414 comprises a duct lip 416, which 15 shaped and dimensioned to
correspond with an edge portion 417 of the flow separator 404,

{3176} The flow separator 404 15 tllustrated 1n greater detaid in Figure 42, and comprises an
separator body 418, a central bore 420, a valve scat 422, an expansion member scat 424, and outlet
apertures 428, The separator body 418 has a first end and a second end. The central bore 420

exiends between the first end and the second end.
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{6171} The valve seat 422 15 annular in form, and 1s located on an mternal surface of a wall that
defines the central bore 420, The valve scat 427 is defined by a region of reduced diameter of the
mtemnal surface of a wall of the central bore 420, and 1s shaped and dimensioned to selectively
engage with a valve member 438 of the valve assembly 406, as will be described 10 more detail
heremafter.

(6172} The expansion member seat 424 1s also annular in form, and is defined by an upper surface
of the intemal surface of a wall ofthe central bore 420, The expansion member seat 424 15 shaped
and dimensioned to receive an expansion member 440 of the valve assembly 406, as will be
described in more detail hereinafter.

16173} The outlet apertures 428 extend through the separator body and s in fhud commuumication
with the central bore 420, and lies between the valve seat 422 and the expansion member seat 424,
The outlet apertures 428 arc shaped, dimensioned and positioned to correspond the cvelone inlets
472 of a second subset 476 of cyclone bodics 464 of the cone assembly 408, Collectively, the
central bore 420 and the outlet apertures 428 define inner flow paths through the flow separator
404,

{3174} The valve assembly 406 comprises a valve member 438, an expansion member 440, a
scaling unit 442, a spring 446, and a valve actuator assembly 448,

{6173} The valve member 434 is generally conical in form and corprises a rod receiving channel
450 that extends rearwardly from an apex of the valve member 438. The rod receiving channel
450 1s shaped and dimensioned to receive an end of a connecting rod formed as part of the vortex
plate 410, The valve member 438 as a whole 15 shaped and dimensioned to selectively engage
with the valve scat 422 of the flow separator 404, The valve member 438 1s formed of a resihiently
deformable matenal, such as rubber.

13176} The expansion member 440 s hollow and formed of a resilicntly deformable material such
as rubber. The expansion member 440 s shaped to allow bmear extension and contraction by
means of buckling, rolling, concertina, or other similar effects. The expansion member 440 has a
first end connected to the valve member 438 and the sealing unit 442, and a second end that i
connected to the expansion member scat 424

{3177} The scaling unit 442 comprise a central aperture 456 through which the connecting rod 444
extends. The sealing unit 442 is located ntemally within the expansion member 440 at the first
end of the expansion member 440.

{6178} The connecting rod 444 is formed as part of the vortex plate 410, has a generally T-shaped
cross-sectional shape, and compnses a body portion 438 and a head portion 460, The body poriton

458 1s clongate 1 form and has a diameter generally corresponding to the diameters of the rod
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receiving channel 450 of the valve member 432 and the central aperture 456 of the sealing unit
442, In sorae examples, the body portion 348 can comprise one or more engageraent features,
such as splines, for engaging with corresponding splines on any of the valve member 438 and the
sealing unit 442, The head portion 460 has a diameter greater than that of the body portion 458,
13179} The spring 446 1s a coil spring and s connected at one end to the head portion 460 of the
connecting rod 444, and at an opposite end to the vortex plate 418, The spring 446 15 biased to an
extended configuration in the absence of an apphed force.

[B188] The valve actuator assembly 448 as shown in Figure 44 comprises a housing 482, a
blocking member 484 movable within the housing 482, a coil 486 for selectively moving the
bocking member 484, and first 488, sccond 490, and third 492 airflow paths in fhad
commucation with the housing 482.

13181} The blocking member 484 takes the form of a solenoid core. The blocking member 484 1s
resthiently biased by a spring 494 o a position where the blocking member 484 blocks airflow
through the first airflow path 488, and allows airflow through the second 490 and third 492 airflow
paths. The blocking member 484 mayv comprise appropriate scaling surfaces. The cotl 486 is
configured to be energised in response o operation of a user mput to move the blocking member
484, Altematively, the coil 486 1s configured to be encrgised antomatically and m response to a
sensor of the device. For example, the coil 486 is configured o be encrgised according o the
output of a piczoclectric sensor 282, which will be deseribed in more detai] heremafier. The first
airflow path 488 s in fluid communication with a location upstream of an electric motor 502 of
the suction motor 500, The second airflow path 490 is in fluid communication with a location
downstream of the clectric motor 502, ¥t will be appreciated that the terms downstream and
upstream are utilised in relation to a divrection of fluid flow through the vacuam cleaner in use.
The third airflow path 492 15 1o fhod communication with the cxpansion member 440. Operation
of the valve actuator assembly 448 will be described m more detail herernafier.

[6182] The valve member 438, expansion member 440, sealing unit 442, and spring 446 of the
valve assembly 406 are located principally within the contral bore 420 of the flow separator 404,
with the valve mermber 438 movable between an extended position 1n which airflow through the
inner flow path and the outlet apertures 428 1s inhibited, and a retracted position in which airflow
through the inner flow path and the outlet apertures 428 13 enabled by the valve member 438, as
will be descrnibed 1n more detail hercinafier.

[6183] The valve actuator assembly 448 is positioned with the housing 482, the blocking member

484, and the coil 486 within a channel 477 of the cone assembly 408, and the relevant and first
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488, second 490, and third 492 airflow paths in fluid conununication with the respective focations
described above. (ther positions of the valve actuator assembly 448 are also envisaged.

3184} The cone asscmbly 408 comprises a single moulded body that defines a central channel
462, and eleven cyelone bodies 464 arranged about the central channe! 462, The central channel
462 15 defined by a frustoconical wall. The central channel 462 has a channel inlet defined by the
frustocomcal wall, and a base of the frustoconical wall defines duct receiving channel for receiving
the duct lip 416 of the acrodynamic msert 402, The central channel 462 also receives the flow
scparator 404

[3185] The cyclone bodies 464 are cach hollow and generally conical in form, and are armanged
about the central channel 462 such that the cvclone bedies are inclined towards a central axis C of
the cone assembly 408 Each of the cvclone bodies 464 may be said o have a central cyclone
body axis. The cvclone bodies 464 are then juclined such that cvelone body axes converge towards
the central axis C of the cone assembly 408, FHach of the ¢yvclone bodies 464 has substantially the
same form, and has a cyclone inlet 472 that is in fluid communication with the central channel 462
when the cone assembly 408 1s viewed m isolation. Each of the cyclone bodies 464 has a cyclone
dirt outlet 473 that faces towards the central axis € of the cone assembly 408, The cyclone dint
outlets 473 are arranged generally 1n a U-shape.

{3186} The cyclone bodies 464 are divided into a first subset 474 of six cyclone bodies 464, and a
second subset 476 of five cvclone bodies 464, The first 474 and second 476 subscts of cyclone
bodies 464 follow one another about a circumference of the cone assembly 408, with the first
subset 474 of cvelone bodies 464 oocurring one after the other, and the second subset 476 of
cvelone bodics 464 then occurning one afier the other. A channel 477 1s located between ends of
first 474 and second 476 subsets of cyclone bodies 464, The first 474 and second 476 subsets of
cyclone bodies 464 arc arranged with their cyelone inlets 472 at a conunon distance along the
central axis € of the cone asscmbly 408,

(6187} The skilled person would undersiand that the number of total cvclone bodies 464 as well
as the number of cvelone bodies 464 that make up the first subset 474 and the second subset 476
can vary depending on the requirements of the vacuum cleancer 1. Further, cach of the cyvclone
bodies 464 can have different dimensions and sizes depending on the requirements of vacuum
cleaner 1.

13188} The first subset 474 of cycione bodies 464 are arranged in parafle]l fluid communication
with one another, and the second subset 476 of cyclone bodics 464 are arranged in parallel fluid
commnunication with one another. As will be discussed m more detail hereinafter, in difforent

operating modes of the vacuum cleaner 1, either the first subset 474 of cyclone bodies 464 or both
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the first 474 and second subsets 476 of cyelone bodies 464 can be vtilised. In such a latter
configuration, the first 474 and second 476 subsets of cyclone bodics 464 are arranged i paraliel
Huid commumcation with one another.

13185} The vortex plate 410 comprises a plate body 478, the connecting rod 444 and eleven vortex
finders 480, The plate body 478 15 shaped 1o comespond fo a top of the cone asserubly 408, The
vortex finders 480 depend from an underside of the plate body 478, and comprise hollow tubular
members with central bores that extend through the plate body 478, The vortex plate 478 sits on
top of the cone assembly 408 such that cach vortex finder 480 extends into a corresponding one of
the cyclone bodies 464 of the cone assembly 408, The vortex finders 480 define air outlets of the
secondary separation system 400, In some examples, a vortex plate seal 481 is located between
the vortex plate 410 and the cone assembly 408 o prevent airflow leakage between the vortex
plate 410 and the cone assembly 408,

{3198} The suction motor 300 is illustrated schematically in tsclation in Figure 47, and comprises
an olectric motor 502, an impellier 304, a motor can 5303, and a diffuser 306, The clectric motor
5072 comprises a stator assembly 508, and a rofor assernbly 510, One exarople of a motor may be
the Dyson V10 digital motor, produced and sold by Dvson Technology Limited at the filing date
of the present application. Another example motor is that described in UK patent publication
GBIZ608832A. Io erther case, such a stator assembly may comprise a single phase stator assembly,
although three-phase stator assemblies are also envisaged.

{3191} The stator assembly 308 comprises a stator core 512, and a winding 514 woand about the

staior core 312, It will be appreciated that a number of different stator assembly arrangements are

to the shaft 516, The shaft 316 defines a rotational axis R of the electric motor 502,

13192} The mmpeller 504 is mounted o the shaft 516 downstream of the permanent magnet 518,
such that the clectric motor 502 1s an wdet-cooled motor. The mapeler 504 is a mixed-flow
mmpeller.

(3193} The motor can 503 defines a casing for the electric motor 502, and houses the stator
asserably 508 and the rotor assembly 510, The motor can 303 at least partly defines both an inlet
passage for the electric motor 502 and an outlet passage for the electric motor 502, and n some
examples at least partly acts as a shroud for the impeller 564,

10194} The diffuser 506 s located downstream of the impeller 504 and comprises a radial portion
520 and an axial portion 322, The radial portion 520 1s in flund commumication with an outlet of
the impeller 504 and extends in a direction substantially orthogonal to the shaft 516, and hence

substantially orthogonal to the rotational axis R of the electric motor 302, The axial portion 522
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is downstream of, and in fluid communication with, the radial portion 520, The axial portion 522
extends 1 a divection substantially parallel to the shaft 516, and hence substantially orthogonal to
the rotational axis R of the ¢lectric motor 3062, The axial portion 522 extends in a direction away
from the mmpelier 504, toward an opposite end of the shaft 316 to the cnd of the shaft 516 to which
the impelier 304 1s mounted. A transition between the radial portion 520 and the axial portion 322
iz smooth and curved in form. The radial portion 520 and the axsal portion 522 are integrally
formed, and collectively define an airflow outlet channel downstream of the impeller 504,

G195} In this cxample, the diffuser 306 does not comprise vanes that extend 1uto the radial portion
520, but has vanes that extend into the axial portion 322, although other examples where different
arrangements of vancs are present are also envisaged. A controlier 526 of the section motor 360
ig mounted to a control printed circuit board (PCB) 628 of the vacuum cleaner 1.

163196} The housing and handic assembly is iHustrated in figures 48 to 54. The housing and handle
assembly 600 comprises a mam housing body 602 and a handle portion 700.

6197} The main housing body 602 comprises eleven cyclone parts 606, an outer wall 608, an
inner wall 610, a motor inlet passageway or first passageway 612, an tnner housing portion 614, a
motor outlet passageway or a second passageway 616, and first 618 and second 620 housing
outlets.

16198} The cyclone parts 606 arc cach tubular, curved, and hollow  form, and are v fhud
communication with the motor inlet passageway 610, The cvclone parts 606 thereby at least partly
define cutlets of the secondary separation system 400, Each cyclone cutlet 606 has substantially
the same shape and dimeunsions.

3199} The outer wall 608 18 curved and generally eviindrical in form. The outer wall 608 defines
an outer surface of the main housing body 602.

13208} The inmer wall 610 1s also curved and generally cylindrical in form, with the curvature
generally matching the curvature of the outer wall 608, The mmner wall 610 has a shorter axual
extend than the outer wall 608, such that the outer wall 608 overhangs the inner wall 610 at a
downstream end of the inner wall 610,

3201} The motor inlet passageway 612 18 a generally annular channel that comprises an upstream
end 622 and a downstream end 624, The upstream end 622 15 defined by the outer wall 608 and
the mmner wall 610, whilst the downstream end 624 is defined by the overhang of the outer wall
608 and a pre-filicr sub-asscmbly 648 of a filter assembly 604, described in detaid below. The
motor ulet passageway 612 1s located at a radially outer side of the main housing body 602,
{6202} The tnner housing portion 614 is generally cylmdrical and hollow in form, with a curved

surface of the inner housing portion compnsing a plurality of inlet apertures 626. The inner
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housing portion is positioned at an upstream end of the motor can 505, between the motor can 505
and the motor mlet passageway 612, Mounted to the mner housing portion 614 are a condrol
printed circuit board (PCB) 628, a user interface PCB 630, a user interface 632, and an end cap
634. The control printed cirouit board {PCB) 628, a user mierface PCB 630 form the PCB assembly

62

~)

10203} The control PCB 628 13 mounted mtemally of the inner housing portion 614, and comprises
first and second orthogonal portions, such that the control PCB 628 s generally T-shaped i form.
The control PCB 628 is located 1 a region of the inlet apertures 626. Varous electronic
components, such as one or more processors for controlling the vacuum cleaner 1, are mounted to
the control PCRE.

16264} The user mterface PCB 630 is mounied internally of the mner housing portion 614 and is
generally cirenlar in form. The user mterface PCB 630 is located further away from the clectric
motor 302 of the suction motor 500 than the control PCB 628, The user mterface PCB 630 15
mounted in a region of the inner housing portion that does not include the inlet apertures 626. The
user uderface PCB 630 is in electrical communication with the control PCB 628,

3205} The user nterface 632 comprises a display screen 636, and first 638 and second 640
buttons. The display screen is configured to present mformation to a user of the vacuum cleaner
11n use. The first 638 and second 640 buttons are depressible by a user, and can be utilised 1o
turn on the vacuum cleaner 1, and/or switch between different modes of operation of the vacuum
cleaner 1, as will be discussed in more detail heremafter.

6286} The ond cap 634 is generally circular in form, and 1s mounted to an end of the inner housing
portion 614 that is distal the electric motor 502, The end cap 634 has a through-hole through which
the first 638 and second 640 buttons extend, and through which electrical connections of the
display screen 636 can exiend. The display screen 636 13 mounted to the end cap 634 such that
the display screen 636 ovedies the through hole.

[6267] The motor outlet passageway 616 1s generally annular in form, and is located downstream
of the axial portion 522 ofthe diffuser 306 of the suction motor 500, The motor cutlet passageway
616 15 defined by a radial extension 611 of the inner wall 610, the motor can 505, and a post-filter
sub-assembly 650 of the filter assembly 604. The motor outlet passageway 616 1s located radially
wwardly of the motor inlet passageway 612.

13208} The first 618 and sccond 620 housing outlets are located on opposing sides of the main
housmg body 602, and are each defined by a series of discrete, spaced apart, channels 644, The
channels are defined by tubes that extend from aon annular passageway 645 downstream of the

post-filter 650 to the first 618 and second 620 housing outlets. It will be appreciated that the tubes
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may not necessartly have a circular cross-sectional shape, or indecd a uniform cross-section along
their length. The channoels 644 are in fuid communication with the motor outiet passageway 616,
and extend through the motor mlet passageway 612 before venting to an ambient external
environment of the vacuum cleancr 1. In such a manner the motor inlet passageway 612 can wrap
around the channels 644, In particular, the tubes that detine the channels 644 can extend through
the motor nlet passageway 612 such that the motor inlet passageway 612 surrounds the tubes.
This can be scen in the cross-sectional view of Figure 50.

6209} The first 618 and second 620 housing cutlets are located generally mid-way along an axial
length of the mam housing body 602.

16218} The handle portion 700 comprises a main handle body 702, a guard body 704, a battery
connection body 706,

16211} Themain handle body 702 1s integrally formed with, and projects outwardly from, the outer
wall 608 of the main housing body 602 of the housing and handle assembly 600, The main handle
body 702 extends from a first end 710 proximal to the outer wall 608, to a second end 712 distal
10 the outer wall 608, The fust end 710 of the mam handle body 702 extends from the outer wall
608 at a region axially between the cyclone outlets 608 and the first 614 and second 616 housing
outlets of the main housing body 602,

{6212} The main handle body 702 is hollow 1n form, and houses electrical connections, alongside
a battery terminal connection 714 for connecting to a battery connector 812 of the battery assembly
800, as will be described 1n further detail heremafter. The main handile body 702 s shaped and
dimensioned to receive the baticry connector within the main bandle body 702,

[0213] The main handle body 702 15 shaped and dimensioned to be grasped by a single hand of a
user inuse. The main handle body 702 has a generally obround cross-sectional shape when vigwed
o a plane orthogonal o a longitudinal axis M of the main handle body 702. The maximal width
of the cross-sectional shape of the main handle body 702 extends i a dircction generally parallel
to the shaft 516 of the rotor assembly 510 of the suction motor 300, The main handle body 702 1s
obiiquely angled relative o the outer wall 608 of the main bousing body 602.

3214} The guard body 704 has a generally obround cross-sectional shape, with a major axis of
the obround cross-sectional shape of the guard body 704 arranged generally orthogonally relative
to a major axis of the obround shaped of the main handie body 702. The guard body 704 has a
first end 716 proximal to the outer wall 608 of the main housing body 602, and a second end 718
distal to the outer wall 608 of the main housing body 602,

[0215] The guard body 704 15 spaced from the main bandle body 702, The spacing between the

main handle body 702 and the guard body 704 is substantially constant along a length of the main
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handle body 702, The guard body 704 is positioned forwardly of the main handle body 702, with
the guard body 704 positioned closer to the primary separation systern 200 and the secondary
separation system 400 than the mam handle body 702.

13216} The battery connection body 706 extends between the mamn handle body 702 and the guard
body 704, and comprises a hook 720 for engaging with a corresponding catch member 814 of the
battery pack release mechanism 806,

{0217} The battery assembly 800 comprises a battery pack housing 302, seven battery cells 804,
and a battery pack release mechanism 806, The batty pack housing 802 comprises a cell housing
portion 808, and a terminal housing portion 810, The cell housing portion 808 1s shaped and
dimensioned to house the battery cells 804, A lower surface of the celi housing portion 808 is
substantially planar in form. A front end of the cell housing portion 808 comprises a charge port
{04 for receiving an clectrical connector to recharge the battery cells 804, The terounal housiong
portion 810 projects outwardly from the cel housing portion 808, and houses a batiery connector
812 for connection to the battery terminal connection 714 of the main handle body 702, The
terminal bousing portion 810 is shaped to be received within the second end 712 ofthe main handle
body 702.

13218} The battery cells 804 are oylindrical Lithium ion cells.

16219} The battery pack release mechanism 806 comprises a caich member 814, and a push bution
816. The catch member 814 15 sprung such that movement of the push batton 816 by a user moves
the catch member 814,

6228} The filicr assembly 604 is shown m isolation in Figures 35 to 61. The filicr assembly 604
comprises a cap sub-assembly 6546, a pre-filter sub-assombly 648, and a post-filier sub-assembly
630.

13221} The cap sub-assembly 646 comprises a cap body 652, a cap seal 654, and first 656 and
second 658 magnets. The cap body 652 comprises a side wall 666 and an end wall 662, The side
wall 660 15 generally anmnuldar in form, and has a diameter sabstantially corresponding to a diameter
of the outer wall 608 of the main housing body 602. An end of the side wall 668 distal from the
end wall 662 tapers shightly outwardly. The end wall 662 s generally circular in form, and
comprises a through-hole 664. The through-hole 664 13 shaped and dimensioned to correspond
substantially to a shape and dimension of the display screen, such that the display screen is visible
through the through-hole 662 when the filter assembly 604 is mounted to the main housing body
602,

(0222} Collectively, the side wall 660 and the end wall 662 define a chamber 666 for receiving a

portion of the pre-filter sub-asscmbly 648. A locating wall 668 extends from the end wall 662 nto
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the chamber 666, The locating wall 668 is annular in form, and is dimensioned to correspond
substantially to an end of the uner housing portion 614, The locating wall 568 comprises notches
670 for receiving the first 636 and second 638 magnets. The cap seal 654 is annular in form, and
sits around the locating wall 668 and engages with the end of the tnner housing portion 614 when
the filter assembly 604 s mounted to the main housing body 602.

[0223] The mde wall 660 comprises first and second locating tabs 674 that mate with
corresponding features on the end of the inner housing portion 614 to releasably attach the filter
assembly 604 to the maim housing body 602 In some examples, the corresponding features are
located on the end of the ounter wall 608 distal from the cyvclone outlets 608 which 1s tapered in
form, and relative rotation between the cap sub-assembly 646 and the ouder wall 608 may make
and/or release the connection between the filter assembly 604 and the maie housing body 602,
3224} The pre-filter sub-assembly 648 comprises a pre-filter frame 678, a pre-filter media 680, a
first cuter seal 682, a second outer seal 684, and an mner seal 686.

6228} The pre-filter frame 678 is generally cviindrical in fomm, having a frame sidewall 688, a
first open end 690, and a second open end 692, Counnecting protrusions 694 extend axially away
from the second open end 692, The second open end 692 comprises an annular channel 683, with
an mner circumference of the annular channel 683 defined by the connecting protrusions 694, The
annular chaonel 683 extends radially owardly from an outer diameter of the frame sidewall 688,
The frame sidewall 688 compnises a plurality of pre-filter nlet apertures 696, each of which is
generally rectangular in form. The frame sidewall 688 has that is less than the diameter of the
sidewall 660 of the cap body 650 of the cap sub-assembly 646,

[0226] The pre-filter media 680 15 formed of layers of filter media, mncluding a laver of scrim or
web material, a non-woven filter medium such as flesce, followed by a further layer of serim or
web material. An electrostatic filter medium could also be included if desired |, The pre-filter media
680 15 arranged anmnularly about an outer surface of the frame sidewall 688, such that the pre-filter
media 680 overlies the pre-filter inlet apertures 696, The pre-filter media 680 is non-pleated 10
form,

[0227] The first outer seal 682 15 gencrally annular m form and is shaped and dimensioned to fit
around the first open end 690 of the pre-filter frame 678, The first outer scal 682 13 configured to
seal against an inner surface of the outer wall 608 of the main body housing 602, when the filter
assembly 604 is attached to the main housing body 602.

16228} The second outer seal 684 15 generally anmular in form, and 1 shaped and dimensioned to

fit arcand an outer surface of the second open end 692 of the pre-filter frame 678 The second
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outer scal 684 is configured to seal against an mner surface of the 1nuer wall 610 of the main body
housing 602, when the filter assembly 604 s attached to the main housing body 602

#3228} The post-filter sub-assembly 630 comprises a post-filter frame 698, a post-filter media 699,
and a face scal 697, The post-filter frame 698 comprises a frame sidewall 695, a frame 1ip 693, 2
first open end 691, and a second open end 689, Connccting notches 687 are formed in the first
open end 6Y1 of the post-filter frame 698, and are shaped and dimensioned to receive the
connecting protrusions of the pre-filter frame 678,

(0238 The frame sidewall 695 of the post-filter frame 698 comprises a plurality of post-filter
outlet apertures 683, each of which is generally rectangular in form. The frame sidewall 695 of
the post-filter frame 698 has a diameter that is less than the diameter of the frame sidewall 688 of
the pre-filter frame 678,

16231} The frame lp 693 defines a post-filter media receiving channel 681 at the second open end
689 of the post-filter frame 698, The post-filter media recetving channel 681 is shaped and
dimensicned to receive an cad of the post-filter media 699, An outer diameter of the post-filter
media recciving charnel 681 corresponds substantially to an outer diameter of the frame sidewal
688 of the pre-filter frame 678 The post-filter media 699 1s formed of any suitable filter matenial,
or combmation of matenials, typically found in post-motor filters. In the present embodument, the
posi-motor filter media 699 is formed of a pleated HEPA-standard filter medwm. The post-filier
media 699 15 arranged annularly about an outer surface of the frame sidewall 693 of the post-filter
frame 698, such that the post-filter media 699 overlies the post-filier outlet apertures 685, The
post-filter media 699 is pleated in form. The post-filter media 699 1s received within the frame Lip
693 of the post-filter frame 698 and the anmular channel 683 of the pre-filter frame 678,

{3232} The face seal 697 is generally annular in form. The face seal 697 and s shaped and
dimeunsioned to it around the second open end 689 of the post-filter frame 698. The face scal 697
is configured to seal against the radial extension 611 of the inner wall 510 ofthe main body housing
602, when the filter assembly 604 15 attached {0 the main housing body 602.

6233} With the filter assembly 604 assembled. as shown in cross-section in Figure 56, the pre-
futer media 680 1s located axially between the post-filier media 699 and the cap sub-assembly 464,
with the pre-filter media 680 also located radially outwardly relative 1o the post-filter media 699.

13234} The wand 1000 is shown in isolation in Figores 62 to 67. The wand 1000 comprises an
inner wall 1002, an outer wall 1004, a first connecting cuff 1006, a second connecting cutf 1008,
a connection release mechanism 1010, a cleanimg nozzle 1012, and a wand elecirical connection

1013.
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6235} The inner wall 1002 is generally cylindrical in form. The inper wall 1002 is shaped and
dimensioned to receive the base nozzie 118 of the bin base 102 therein. The mner wall 1062
extends between the first connecting cuft 1006 and the second connecting coff 1008, . An mmer
surface of the inner wall 1002 defines a wand flow path, with the inner surface being substantially
sroooth and uninterrupted 1o forou

[6236] The outer wall 1004 is generally cyvhindrical in form, and extends between the first
connecting cuff 1006 and the second connecting cuff 1008, An outer surface of the cuter wall
1004 defines an external surface of the wand 100, Aninner surface of the cuter wall 1004, together
with an outer surface of the inner wall 1002 defines a hollow chamber 1016,

13237} The first connecting coff 1006 is located at a first end 1018 of the wand 1004, and the
second connecting cuff 1008 is located at a second end 1020 of the wand 1000 opposite to the first
cnd 1018 ot the wand 1000,

[0238] The first connecting cuff 1006 comprises a wand caich 1022, a contact member 1024, and
a first connecting cuff clectrical connector 1026. The wand catch 1022 comprises a biased hook
1027 for releasably engaging the locking projection 133 of the base nozzle 118 of the bin assembly
100. The first connecting cuff 1006 15 shaped and dimensioned to extend about the eylindrical
cover portion 168 when the wand 1000 is connected to the mam unit 10, The contact menber
1024 1s defined by a generally planar end surface of the first cormecting cuff 1006, The contact
member 1024 is shaped to engage with the wand abutment portion 152 of the bin assembly, as will
be described in more detail heremafter. The first comecting cuft electrical conmector 1026 is
configured to engage with the electrical connection 238 of the primary separation system 200 when
the wand 1000 15 comnected to the mam unt 10, The first connecting cuff electrical connector
1026 15 located diametrically opposite to the wand catch 1022,

13239} The second connecting cuff 1008 comprises a cleanerhead connecting portion 1028, and a
second connecting cuff clectrical connector 103G, The cleanerhead connecting portion 1028 is
shaped and dimensioned 1o receive a portion of a cleanerhead catch 1124 of the cleanerhead 1100
therein, as will be described in more detail hereinafter. The cleanerhead connecting portion 1028
is Jocated on a same side of the wand 1000 as the wand catch 1022 of the first connecting cuff
1006. The sccond connccting cuft electrical connector 1030 1s configured to engage with an
electrical connection member of the cleanerhead 1100, The second connecting cuff clectrical
connection is positioned on an opposiie side of the second connecting cuff 1008 to the cleanerhead
connecting portion 1028, and on a same side ofthe wand 1000 as the first connecting cuftelectrical

connector 1026.
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0248 The connection release mechanism 1010 comprises a user actuable collar or portion 1032,
a connecting cable 1034, a pulley 1036, a first rocker 1034, a second rocker 1039, a breaking
wedge or connection breaking member 1040, a first push member 1042, and a second push member
1045, The user actuable collar 1032 15 located about the first connecting cuft 1006 and the outer
wall 1004, at the first ond 1018 of the wand 1000, The user actuable collar 1032 1is slidably
mounted such that the user actaable collar 1032 1¢ movable from a first position relative o the first
connecting cuff 1006, to a second position relative to the first connecting cuff 1066, The first
postition is closer to a free end of the first end 1018 of the wand 1000, with movement of the user
actuable collar 1032 m a direction toward the second end 1020 of the wand 10600 moving the user
actuable collar from the first position to the second position, and vice versa. In some examples,
the user actuable collar 1032 1¢ biased toward the first position by a spring or the like.

0241} The connecting cable 1034 15 formed of steel. Alternatively, the connecting cable could be
formed of any other suitable metal wire, woven thread, plastic wire or any other suitablie material.
A first end of the connecting cable 1034 is connected to the user actuable collar 1032, and a second
end 1046 of the connecting cable 1034, oppostic to the first end 1044 of the connecting cable 1034,
is connected to the breaking wedge 1040, The connecting cable 1034 18 housed within the hollow
chamber between the mner wali 1002 and the outer wall 1004 of the wand 1600

0242} The pulley 1036 1s rotatably mounted within a first connecting cuff housing 1035 of the
wand 1000, the first connecting cuft housing 1035 houses a portion of the actuable collar 1032,
The pulley 1036 defines a surface over which the connecting cable 1034 is looped between the
first and second ends. A rotational pulley axis P of the pulley 1036 extends substantially
orthogonally to the central longitudinal wand axis W,

13243} The first rocker 1038 1s prvotally mounted between the mmer wall 1002 and a second
connecting cuff housing 1037, in a region proximal to the second connecting cuff 1008, and
comprises a first rocker arm 1048 and a second rocker arm 1050, The prvotal mounding of the first
rocker 1038 15 such that the first rocker 10338 i3 rotatable about a rocker axis that 1s parallel to the
rotational pulley axis P, and orthogonal to the central longitudinal wand axis W, The pivotal
mounting of the first rocker 1038 1s located around Y0 degrees around the cucumfercnce of the
wand 1000 from the connecting cable 1034,

3244} The first rocker arm 1048 of the first rocker 1038 extends on a first side of the rocker axis
toward the breaking wedge 1040 such that a free end of the first rocker arm 1048 of the first rocker
1038 is aligned with the breaking wedge 1040 in a divection paraliel to the central longitudinal
wand axis W. The sceond rocker amm 1050 of the first rocker 1038 extends on a second side of

the rocker axis, opposite to the first side of the rocker axis, toward the first push member 1042
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such that a free end of the second rocker arm 1050 of the first rocker 1038 is aligned with the first
push member 1042 i a direction parallel to the contral longitudinal wand axis W.

13245} The second rocker 1039 18 pivotally mounted between the inner wall 1002 and the second
connecting cuff housing 1037, 1n a region proxumal to the second connecting cuff 1008, and
comprises a first rocker agn 1041 and a second rocker arm 1043, The pivotal mounting of the
second rocker 1039 1g such that the second rocker 1039 1g rotatable about the rocker axus that 15
paraliel to the rotational pulley axis P, and orthogonal to the central fongitudinal wand axis W,
The pivotal mounting of the second rocker 1039 is located around 90 degrees around the
circumference of the wand 1000 from the connecting cable 1034, and 18 such that the second rocker
1039 13 located diametrically opposite on the wand 1000 to the first rocker 1038

13246} The first rocker arm 1041 of the second rocker 1039 extends on a first side of the rocker
axis toward the breaking wedge 1040 such that a free end of the first rocker amm 1041 of the second
rocker 1041 1s aligned with the breaking wedge 1040 in a direction parallel to the central
longitudinal wand axis W. The second rocker amm 1043 of the second rocker 1039 extends on a
second side of the rocker axis, opposite to the first side of the rocker axis, toward the second push
member 1043 such that a free end of the second rocker arm 1043 of the second rocker 1039 13
aligned with the second push member 1045 in a direction paralle! to the central longttudinal wand
axis W,

16247} The breaking wedge 1040 comprises a body portion 1052 and a projecting wedge 1034,
The body portion 1052 is shaped and dimensioned to underlie the cleanerhead connecting poriion
1028 of the second connecting caff 1008, The body portion 1052 has a first end and a second end
opposite to the first end. The first end of the bodv portion 1052 1s connected to a second end of
the connecting cable 1034, In some examples, the body portion 1056 s overmoelded onto the
second end of the connecting cable 1034, The first end s aligned with the free ends of the first
rocker arm 1048 of the first rocker 1038 and the first rocker arm 1041 of the second rocker 1039,
n a divection parallel to the central longitudinal wand axis W.

6248} The projocting wedge 1054 protrudes outwardly from the body portion 1052, and extends
from a central region of the body portion toward the second end of the body portion 1052, The
projecting wedge 1054 1s angled such that the projecting wedge 1034 increases 1n height relative
to the body portion 1052 in a direction from the central region of the body portion 1052 to the
second end 1058 of the bady portion 10352,

6249} The first push member 1042 15 generally cvlindnical in form, and is mounted between the
mner wall 1002 and the second connecting cuff housing 10370f the wand 1000 by a first shding

channel 1060, such that the first push member 1042 is slidable in a direction parallel to the central
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longitudinal wand axis W. The first push member 1042 15 slidable within the first sliding channel
1060 such that a first end 1062 of the first push member 1042 can move past an end of the second
connecting cuff 1008, The first push member 1042 comprises a first abutment portion 1064 that
can abut a wall of the first shding channel 1060 to 1nhibit a second end 1066 of the first push
meraber 1042, opposite to the first cnd 1062 of the first push member 1042, from leaving the wand
1000 via the end of the second connecting cuff 1008 The first push member 1042 1s located closer
o a side of the wand 1000 corresponding to the second comecting cuff electrical connector 1030
than o the cleanerhead connecting portion 1028,

{3256} The second push member 1045 1 generally eylindrical in form, and 1s mounted between
the inner wall 1002 and second connecting cuft housing 1037 the wand 1000 by a second shiding
channel 1068, such that the sccond push member 1045 is shidable in a direction paraliel to the
central longitudinal wand axis W. The second push member 10435 15 located on an opposing side
of the wand 1000 to the first push member 1042, The second push member 1045 15 shdable within
the second sliding channel 1068 such that a first end 1070 of the second push member 1045 can
move past an end of the second connecting cuft 1008, The second push member 1043 coroprises
a second abutment portion 1072 that can abut a wall of the second shiding channel 1068 fo inhibit
a second end 1074 of the second push meniber 1045, opposite to the first end 1670 of the second
push member 10435, from leaving the wand 1000 via the end of the sccond connecting cuff 1008,
The second push member 1045 1s located closer to a side of the wand 1000 corresponding to the
second connecting cuff electrical connector 1030 than to the cleancrhead connecting portion 1028,
In some examapies, each of the first 1042 and second 1043 push members is biased away from the
cleanerhead 1100, when the cleancrhead 1100 1s connected to the sccond end 1020 of the wand
1000.

13251} The cleaning nozzic 1012 extends from the second connecting cuff 1008 in a direction
away from the first connecting cutt 1006 along the central longitndinal wand axis W. The cleaning
nozzle 10312 has substantially the same shape and dimensions as the base nozzle 118 of the bn
asserably 100,

3252} The cleaning nozzle 1012 is hollow i form, such that the cleaning nozzle 1012 defines a
wand airflow indet 1076 mto the wand 1000 The cleaning nozzle 1012 has a generally or
substantially round cross-sectional profile when viewed in a plane orthogonal to the central
fongitudinal wand axis W or in a plane orthogonal to a central longitudinal axis of the nozzle 1012,
A dimension of the cleaning nozzle 10312 15 such that the cleaning nozzle 1012 can be received
within a neck portion 1104 of the cleanerhead 1100, as will be discussed in more detail hereafter.

In some examples, the cleaning nozzle 1012 may be obround.
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[0253] A free ond of the cleaning nozzle 1012, distal o the second counnecting cuff 1008, 15
profiled such that the frec end of the cleaning nozzle 1012 compuses a flat portion 1080 and an
angled portion 1082, The flat portion 1080 extends i a direction corresponding to a radial
direction of the wand 1000, with the angled portion 1082 extending obliguchy relative to the flat
portion 1080, The profile of the free end 1078 of the cleaning nozzie 1012 thus leads to the
cleaning nozzle 1012 having different axial lengths, measured n a divection parallel to the central
longitudmal wand axis W of the wand 1000. The free end 1078 of the cleaning nozzle 1012
comprises a plurality of bleed holes 1079 that extend through a wall of the free end 1078 of the
cleaning nozzle 1012

13254} The cleaning nozzle 1012 is configured to be coupled to a cleancrhead 1100, An outer
surface of the cleaning nozzle 1012 comprises four tapered 1ibs 1084, The four tapered ribs 1084
are cach shaped and dimensioned to be received within a corresponding rib receiving chanmel 1128
formed on an intemal surface of a movable duct 1118 of a neck portion 1104 of the cleancrhead
1100, as will be discussed in more detadl hereafter. In other examples the outer surface of the
cleaning nozzle 1012 may comprise maore or fower tapered ribs 1084 than four, such as at least
one. The ribs 1084 are tapered such that a width of the nibs 1084 decreases in a direction away
from the bin 110, The nbs 1084 and rib receiving channels 1128 are respective co-operable
features that cooperate to guide movement of the cleanerhead 1160 relative to the wand 1000, and
specifically movement of the cleanerhead 1100 away from the wand 1000 during disconnection of
the cleanerhead 1100 from the wand 1000.

[8255] The wand clectrical connection 1613 comprises three electrical cables 1086 that extend
between the first connecting cuff electrical connector 1026 of the first connecting cuff 1006 and
the second connecting cuft electrical connector 1030 of the second connecting cuft 1008, The
clectrical cables 1046 are disposed within the holiow chamber 1016 between the inner wall 1002
and the outer wall 1004 of the wand 1000, The clectrical cables 1086 begin and end aligned with
the first connecting cuff electrical connecior 1026 and the second connecting cuff electrical
connector 1030 i a direction paraliel to the contral longitudinal wand axis W, vet extend within
the holiow chamber 1016 at a circumderentially spaced position that is generally aligned with the
second rocker 1039 in a direction parallel to the central longitudinal wand axis W. In such a
manner the electrical cables 1086 are spaced circumferentially about the wand 1000 from the
connecting cable 1034 by arcund 90 degrees.

6236} The cleanerhead 1100 is ilustrated mn Figures 68 to 69, The cleanerhead comprises a main

cleancrhead housing 1102, and a neck portion 1104,
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6257} The main cleanerbead housing 1107 is generally holiow and comprises an mternal chamber
1106, A basc of the man cleancrhead housing 1102 comprises an airflow milet. A brushbar and
a drive motor are located within the chamber, with the drive motor configured to drive rotation of
the brushbar within the chamber.

0288} The neck portion 1104 extends outwardly from the main cleanerhead housing 1102, and
comprises a fixed duct 1116, a movable duct 1118, first 1120 and second 1122 wheels, a
cleanerhead catch 1124, and a cleanerhead slectrical connection 1125,

6259} The fixed duct 1116 extends outwardly from the main cleancrhead housing 1102, and 15
generally hollow and cvlindrical in form.  The fixed duct 1116 15 fixed relative to the main
cleanerhead housing 1102, and defines an airflow outlet of the main cleancrhead housing 1102
The movable duct 1118 is generally hollow in form, and is movably mounted relative to the fixed
duct 1116, The movable duct 1118 has a free end 1126 remote from the fixed duct 1116, and four
rib receiving channels 1128 are located on an interior surface of the free end 1126, The nb
receiving channels 1128 are cach shaped and dimensioned to receive a respective one of the four
tapered ribs 1084 of the outer surface of the cleaning nozzle 1012 of the wand 1000, The free end
1126 of the movable duct 1118 is shaped and dimensioned to overlie the cleaning nozzle 1012 of
the wand 1800 when the cleancrhead 1100 is connected to the wand 1000, An intemal surface of
the free end 1126 of the movable duct 1118 15 configured to overlic the bleed holes 1079, such that
airflow through the bleed holes 1079 15 inhibited, when the cleanerhead 1100 1s connected to the
wand 1000,

0268 The first 1120 and sccond 1222 wheels are rotatably mounted to the movable duct 1118,
and facibitate motion of the cleanerhead 1100 over a surface in use.

{3261} The cleanerhead catch 1124 18 located at the fice end 1126 of the movable duct 1118, and
comprises a resibiently biased hook portion, and a ramped surface. The resiliently biased hook
portion is shaped and dimensioned to engage with the cleanerhead counecting portion 1028 of the
second connecting cuft 1008 of the wand 10060, 1o hold the cleanerhead 1100 and wand 1000 m
place relative to one another. The ramped surface i1s shaped and dimensioned to selectively engage
with the projecting wedge 1054 of the breaking wedge 1040 to move a position of the resthiently
biased hook portion.

{3262} The cleancrhead electrical connection 1125 15 located at the free end 1126 of the movable
duct 11128, and is located diametrically opposite to the cleancrhead catch 1124, The cleanerhead
clectncal connection 1125 is releasably conneciable 1o the second connecting cuff electrical
connector 1030 to enable electrical power and control commands to be delivered to the drive motor

1814
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[0263] The main unit 10 is shown in a vertical orientation in Figures 70 and 71.

3264} With the main unit 10 arranged vertically, a contral longitudinal axis 19 of the maig unit
10 extends vertically. The central longitudinal axis 19 of the main unit 10 1s coaxial with the
central longitudinal axis 119 of the base nozzle 118, The bin assembly 100 extends annularly
about the contral longitudival axis 19 of the main untt 10 and, o this example, has a central
longitudinal axis that 1s coaxial with the central longnudinal axis 19 of the main unit 10,

[0265] The bin push rod 356 13 slidable 1n a divection that 1s paraliel to the central longitudinal
axis 19 of the main unit 10, The hinge axis 123 of the bin base 102 extends in a direction
substantiallv orthogonally o the central longitudinal axis 19, and hence substantially orthogonaily
to the central longitudinal axis 119 ofthe base nozzle 118, The hinge axis 123 s positioned on an
opposite side of bin assembly 100 to the runner assembly 350, such that the bin base 102 is
openable in a direction that pivots away from the runner assembly 350,

[0266] The fabric hinge 148 defines a pivot axis about which the infet valve member 146 pivots
betwesn its open and closed positions. The pivot axis of the fabric hinge 148 15 substantially
parallel to the hinge axis 123 of the bin base 102, In this vertical onentation, the inlet valve
member 146 pivols o the closed position, and thus dirt collected in the chamber 105 of the bin
assembly 100 is prevented from: ¢scaping through the base nozzle 118,

16267} The primary separation system 200 1s positioned such that the first core portion 212 is
located within the bin case 174 of the bin assembly 100, The first core portion 212 1s offset from
the central longitudinal axis 19 of the mar unit 10, and hence offset from the central axis 19 of
the bin nozzie 118, The central longitudinal axis 19 of the main unit 10, ke that of the central
axis of the bin nozzle 118, extends through the auflow channel 220 defined by the fivst core portion
212 and the primary filter 204, such that the first core portion 212 and the primary filter 204 wrap
partly arcund the central longitudinal axis 19 of the maimn unit 10,

16268} Inthis vertical orientation, the trough of the U-shaped of the first core portion 212 faces in
a direction toward the front of the bin assembly 100 on which the bin hinge portion 173 15 formed.
6269} The primary filter 204 overlies the primary outlet passage 226, with the insert 274 located
behind a penipheral edge of the mesh 270 of the primary filter 204, An upstrean surface of the
primary filter 204 faces toward the central longitudinal axis 19 of the main unit 10, and hence
toward the contral axis 119 of the bin nozzle 118, Agam, in this vertical orientation, a trough of
the primary filicr 204 faces in a direction towards the front of the bin assembly 100 on which the
bin hunge portion 175 1s formed. The prmary filter 204 extends away from the airflow inlet 134
in a direction parallel to the central longitudinal axis 19 of the main wnit 10, and hence paraliel to

the central longitudinal axis 119 of the base nozzle 118,
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[8278] The impact arca 230 of the dirt detection assembly 210 is positioned between the airflow
inlet 134 and the prumary tilter 204, and the inlet valve member 146 partially overlies the vapact
area 280 when the inlet valve member 146 is in an open configaration.

13271} The first 206 and second 208 auxihary filters are posttioned such thai, m this vertical
orientation, the first 206 and second 208 auxiliary filters arc located towards a bottom end of the
bin assembly 100, The outer, upstream surfaces of the first 206 and second 208 awilary filters
face m a direction generally opposite to that of the primary filter 204, with upstream surfaces of
the first 206 and second 208 auxiliary filters facing i a direction towards the rear of the bin
assembly, and thus m a direction towards the runner assembly 330, The first 206 and second 208
auxiliary filters are spaced apart from one another about the convex surface of the first core portion
212, and hence are also spaced apart within the chamber 103 of the bin assembly 160.

16272} The prunary outlet passage 226 extends in a dircction paralicl to the central longitudinal
axis 19 of the main unit 10, and hence paratlel to the central axis 119 of the bin nozzle 118, but is
spaced radially from the central longitudinal axes 19,119, The ponmary outlet passage 226 1s in
fluid communication with the chamber 103 of the bin assembly 100 via the primary filter 204,
3273} The first 234 and second 236 auxihiary outlet passages are located within the first core
portion 212 such that, when the main unit 10 15 held vertically. the first 234 and second 236
auxiliary outlet passages are located further towards the rear of the bin assembly 100 than that of
the primary outlet passage 226, The first 240 and second 242 hinking passages extend between the
respective first 234 and second 236 apxiliary outlet passages and the primary outlet passage 226,
and fhadically connect the first 234 and second 236 auxiliary owtlet passages and the primary
outlet passage 226.

13274} The first 228 and second 230 dint collection chambers extend longitudmally along an entire
fength of the first core portion 212 and hence along ao entire fength of the bin agsembly 100, The
first 228 and second 230 dirt collection chambers are located further from the central longitudingl
axis 19 of the main unit 10, in a radial direction, than the pnmary outlet passage 206.

6275} The looming passages 232 extends longitudinally along an entire length of the first core
portion 212 and hence along an entire length of the bin assembly 100. The looming passage 232
1s Jocated further from the central longitudinal axis 19 of the main unit 10, 1 a radial divection,
than the primary outlet passage 206. The looming passage 232 1s located closer to the rear of the
bin assembly 100 than the primary outlet passage 226.

16276} The electrical connector 238 of the primary separation system 200 is located at the end of
the looming passage 232 proximal to the airflow mlet 134, and extends through the plate aperture

122.
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8277} The second core portion 214 is located at an end of the first core portion 212 that 1 distal
the airflow miet 134, The end wall 244 of the second core portion 214 extends across substantially
an entirety of an internal diameter of the bin body 110, with the annolar bin body seal 230 forming
a fluid seal agamnst an internal surface of the bin body 110, The bin release cateh 252 is seated
within the catch recess, such that the bin release catch 1s located on a same side of the bin body
110 as the binged connection between the bin base 102 and the bin body 110.

[6278] The compaction plate sub-assembly 302 of the compaction assembly 300 is located within
the bin case 174 such that the first core portion 217 is received within the front plate through-hole
322. The compaction plate sub-assembly 302 is positioned adjacent to the bin plate 244 of the
second core portion 214, with the compaction plaie sub-assembly 302 located closer to the airflow
inlet 134 than the bin plate 244 The front flange 324 of the front plate 314 of the compaction
plate sub-assembly 302 extends from the front plate 314 m a direction toward the aurflow inlet
134, The front flange 324 underlies the looking channel 232 of the first core portion 212, such
that the front flange 324 is located toward the side of the bin case 174 closest to the runner
asserably 350,

3279} The core wiping member 304 extends about a periphery of the first core portion 212 that
ig distal from the air inlet, such that the core wiping member 304 doos not overlic the primary filter
204. The bin wiping member 306 extends about, and is in contact with, an inper surface of the g
case 174.

{0288} The first 334 and second 336 compaction handle connectors are aligned with and slidably
mounted on the compaction rails 364 of the handle assembly 312 so that the first compaction
handle 334 shides along a first compaction rail and the second compaction handle slides along a
second compaction rail.  The first 334 and second 336 compaction handle connectors are
substantially paraliel with the cendral longitadinal axis 19 of the main unit, and hence with the
central axis B of the bin case 174, The first 308 and second 310 compaction rods extend through
the channel 477 of the cone assembly 408 of the secondary separation svstem 400,

(6281} The compaction handle 332 of the compaction handie assembly 312 1is slidably received
within the ropner assembly 350, such that the compaction bandle 332 protrudes dowonwardly from
the runner assembly 350, The compaction handle 332 extends outwardly frorm the runner assembly
350 to a greater extent than the handle portion 372 of the bin pash rod 336.

13282} A relative arrangement between the compaction handle 332, the handle portion 372 of the
handle portion 356 of the bin push rod 356, and the main handle body 702, and the guard body
704 of the handie portion 700 is shown in Figure 51, The guard body 704 s located closer to the

airflow indet 134, in a direction measured parallel to the central longitudinal axis 19 of the main
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anit 10, than the main handle body 702. The handle portion 372 of the bin push rod 356 1s located
closer to the airflow inlet 134, i a direction measured parallel to the central longttudinal axis 19
of the main wat 16, than the guard body 704, The compaction handle 332 15 located closer to the
airflow inlet 134, m a direction measured paralie] to the contral longitudinal axis 19 of the main
unit 10, than the handle portion 372 of the bin push rod 356, The front plate 314 is located closer
o the airflow mlet 134, in a direction measured parallel to the central longitudinal axis 19 of the
main umit 10, than the compaction handle.
(6283 The secondary separation system 400 is located downstrcam of the primary separation
gystemn 200, with the aerodynamic nsert 402 of the secondary separation systern 400 in flud
commumnication with the outlet passage 256 of the second core portion 214 of the primary
separation systeny 200, The flow separator 404 15 located downstream of the acrodynamic insert
402, with the valve member 438 and the expansion member 440 located within the central bore
420 of flow separator 404, The connecting rod 444 of the vortex plate 410 1s located sach that i
exiends axially along the central longitudinal axis 19 of the main unit 10, and such that the
expansion member 440 and the valve member 438 extend about, and are movable axially along,
the central longitudimal axis 19 of the main umt 10
13284} As shown in Figure 46, airflow to the cyclone inlets 472 of the first subset 474 of cvelone
bodics 464 are umnhibited by the valve assembly 406 as indicated by the arrow through the central
channel 462 m Figure 46{a). Aurflow to the cyclone mlets 472 of'the second subset 476 of cvclone
bodies 464 travels through the outlet apertures 428 of the flow separator 404 when the valve
assembly 406 is actuated.
[0285] The cvelone dirt outlets 473 of the first subset 474 of cyclome bodics 464 are in fluid
comnumcation with the first dirt transfer passage 258 of the sccond core portion 214 of the
primary separation system 200, and hence also in fluid conmunication with the first dirt collection
chamber 228 of the first core portion 212 of the primary separation systom 200
16286} The cvclone dirt outlets 473 of the second subset 476 of cvclone bodies 464 are in fhud
communigation with the second dirt transfer passage 260 of the second core portion 214 of the
primary separation svstem 200, and bence also in fluid communication with the sccond dint
collection chamber 230 of the first core portion 212 of the primary separation systern 200.
{3287} The vortex finders 480 of the vortex plate 410 extend nto the cyvclone bodies 464 of the
cone assembly 408, define air outlets of the secondary separation system: 400, and are 1n fhud
conununication with the cvclone parts 606 of the housing and handle assembly 600, The motor
mlet passageway 612 extends downstream of the cyclone outlets, in a direction away from the

airflow indet 134 parallel to the central longitudinal axis 19 of the main veit 190
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{6288} The suction motor 500 is positioned within the inner housing portion 614 of the main
housing body 602 of the housing and handic assembly 600, such that the suction motor 500 is
located downstream of the motor indet passageway 612, The electric motor 502 of the suction
motor 500 15 posttioned such that the shaft 516 hies along the central longitudinal axis 19 of the
main unit 140, and such that the rotational axis R ofthe electric motor 502 15 coaxial with the central
longitudinal axis 19 of the mam wmit 10, The shaft 516 hence also lies paraliel with a direction of
bulk airflow through the airflow inlet 134, as does the rotational axis R of the clectric motor 302

6289} The electric motor 502 is positioned radially inwardly of both the motor inlet passageway
612 and the motor outlet passageway 616, The electric motor 302 of the suction motor 500 1s
positioned such that an infet of the electric motor 502, via an inlet of the motor can 503, is located
further away from the airflow mlet 134, in a direction parallel to the contral longitudinal axis of
the main uiut 10, than an outlet of the clectnic motor 502,

[6296] The impelier 504 15 located downstream of the electric motor 502, and 1s posttioned within
the inner housing portion 614 of the main housing body 602 of the housing and handle asscmbly
600 such that the impeller 504 s located closer to the auflow julet 134, m a direction paralicl to
the central longitudinal axis of the main unit 10, than the electric motor 302,

13291} The diffuser 506 is located downstream of the clectric motor 502, and s positioned within
the inner housing portion 614 of the main housing body 602 of the housing and handle assembly
600 such that the radial portion 520 of the diffuser 306 extends radially relative to the central
longitudmal axis 19 of the waim onit 18, The axial portion 522 of the diffuser 506 extends away
from the radial portion 520 in a direction away from the air indet 134, and generally paralle! to the
central longiiudinal axis 19 of the main unit 10

132921 The motor outlet passageway 616 is located downstream of the diffuser 506, and extends
in a direction away from the axial portion 527 of the diffuser 506 in a direction parallel to the
central longitudinal axis 19 of the mam umwt 10,

16283} The filter assembly 604 is mounted to the main body housing 602 at an end of the main
body housing 602 distal the airflow mlet 134, The first and second locating tabs 674 are engaged
with the inner housing portion 614 to releasably attach the filter assembly 604 1o the main housing
body 602, The display screen 636 and the first 638 and second 640 buttons are exposed through
the through-hole 662 of the cap body 652 of the filter assembly 604. The cap seal 654 1s engaged
with an end of the inner housing portion 614,

6294} The pre-filier frame 678 is disposed between the motor inlet passageway 612 and the
curved surface of the nner housing portion 614 that compnses the plurality of inlet apertures 626,

such that the pre-filter media 680 is located between the motor nlet passageway 612 and the
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plurality of inlet apertures 626. The pre-filter media 680 is located anpularly about the contral
longttudimal axis 19 of the main uot 10,

{3295} The first outer scal 682 seals against an inner surface of the outer wall 608 of the main
hody housing 602, The second outer scal 684 seals agamst an inner surface of the inner wall 610
of the main body housing 602

[6296] The post-filter frame 698 13 located closer to the airflow inlet 134 than the pre-filter frame
678 in a direction along the central longitudinal axis 19 of the main unit 10. The post-filter frame
698 15 located annularly about, and spaced from, the motor can 505, such that the post-filter frame
698 partly defines the motor outlet passageway 616.

13297} The post-filter media 699 1s locaied between the motor outlet passageway 616 and the first
618 and second 620 housing outlets. The post-filter media 699 s located aonularly about the
central longitudinal axis 19 of the main wnit 10, The post-tilier media 699 15 located closer to the
airflow et 134 than the pre-filter media 680 1n a direction paraliel to the contral longitudinal axis
19 of the main unit 10, The post-filier media 699 is located radially closer to the central
longitudmal axis 19 of the mam unit 10 than the pre-filter media 680, The face seal 697 seals
against the radial extension 611 of the mner wall 610 of the main body housimg 602.

13298} The main handle body 702 extends from the outer wall 608 of the main housing body 602
of the housing and handic assembly 600 such that a central handle axis 703 of the main handle
body 702 15 angled relative {o the central longitudinal axis 19 of the mam unit 10, with an angle
between the contral handle axis 703 and the central longitudinal axis 19 of the main onit 10 of
between 90 and 120 degrees and, in this exampie, 1s around 105 degrees. Thus an angle between
the axis 119 of the base nozzle 118 through which airflow enters the chamber 105 and the contral
handle axis 703 of the handle portion 700 s likewise between 90 and 120 degrees and, in this
exaraple. i1s around 105 degrees.

6299} The mam handle body 702 15 located further away from the airflow inlet 134, in a direction
measured parallel to the central longitudmal axis 19 on the main wmt 10, than each of the primary
separation system 200 and the secondary separation system 200,

{3308} The battery assembly 800 18 located at the second end 712 of the maim handle body 702,
with the terminal housing portion 810 of the battery assembly 800 located within the second end
712 of the mamn handle body 702, and the batteryv comnector 812 of the battery assembly 800
connected to the battery terminal connection 714 of the main handle body 702, The battery
assembly 300 is posttioned with the battery cells 804 aligned 1n a row along a direction paralle] to

the central longitadinal axis 19 of the main anit 10, The catch member 14 of the battery pack
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release mechanism 806 is engaged with the hook 720 of the battery connection body 706 o retain
the battery assembly 800 relative to the handle portion 700.

13301] As can be seen from Figure 71, the primary scparation system 200, the secondary
separation system 400, the suction motor 560, and the filter assembly 604, are aligned along the
central longitudinal axis 19 of the maain untt 10. Morcover, the central axis C of the cone assembly
408 15 coaxial with the longitudinal axis 19 of the man wnit 10, and therefore the mmdividual
cvelone body axes of the cyclone bodies 464 converge towards the longitedinal axis 19 of the main
anit 10, A minimal distance between the primary separation system 200 and the airflow indet 134,
in a direction parallel to the central longitudinal axis 19 of the main unit 10, 1 less than a minimal
distance between the secondary separation sysiem 400 and the airflow inlet 134, A minimal
distance between the secondary separation system 400 and the airflow nlet 134, 1n a direction
parallel to the ceotral longitudinal axis 19 of the mawn vt 19, is less than a vununal distance
between the suction motor 500 and the airflow milet 134, A mimmal distance between the suction
motor 500 and the atrflow infet 134, 1n a direction parallel to the central longitudinal axis 19 of the
main unit 10, is less than a minumal distance between the filter assembly 504 and the airflow mlet
i34,

133621 With the central longitudinal axis 19 of the main unit 10 arranged vertically, and the base
nozzie 118 directed downwardly, the primary separation system 100 1s located vertically above
the base nozzle 118, The secondary separation systemn 400 1s then located vertically above the
primary separation system 200. The suction motor 500 s located vertically above the secondary
separation system 400, Moreover, the suction motor 500 15 arranged or orented such that the
clectric motor 502 is located vertically above the impeller 504, The PCB assembly 627 is then
located above the suction motor 300, The filter assembly 604 is hkewise located vertically above
the sccondary separation system 400, The pre-filier sub-asscrubly 648 of the filter assembly 604
is located vertically above the post-filier sub-assembly 630 of the filter assembly 604, Moreover,
the pre-filter sub-assembly 648 1 located at a higher position than that of the suction motor. The
filter assembly 604 is then removable from the main unit 10 in an apward divection.

3303} The handle portion 700 is located behind the suction motor 500 at a posttion higher than
that of the primary separation syvstem 200 and the secondary separation sysiem 400, The battery
assembly 800 in then located behind the handle portion 700, and is also at a position higher than
the primary separation system 200 and the secondary separation system 400, Consequently, when
the main unit 10 15 oriented honzontally (1.¢., with the central longitudinal axis 19 of the main unit
10 extending horizontally), the suction motor 500 is located vertically above the handle portion

700, and the handle portion 700 is located vertically above the batiery assembly 800.
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G304} When the main unit 10 is arranged horizontally (i.e., with the central longitudinal axis 19
of the mam wnit 10 extending botzontally), the handle portion 700 is located below the central
longitudinal axis 19 of the matn unit and thus below the longitudinal axis 199 of the base nozzle
118, and the primary filter 204 of the primary separation svstem 200 is focated below and extends
upwardiy to partly surround the longitudinal axis 19,

[6305] In use, aisrflow flows from the secondary separation system 400 to the pre-filier sub-
assembly 648 i a first direction. The airflow then flows through the section motor 500 in a second
direction opposite to the first dircction, and from the suction motor 504 to the post-filier sub-
assembly i the first direction. Airflow is therefore drawn nto an inlet of the impetler S04 1n the
second direction and 18 discharged from an outlet of the diffuser 506 i the first direction. When
the main ynit 10 is arranged vertically with the base nozzle 118 directed downwardly, as shown in
Figure 71, the first direction 15 an upward direction and the second duection 18 a downward
direction. Airflow then flows through the pre-filter sub-assembly 648 and the post-filier sub-
assembly 650 in a generally honzontal direction {i.¢., in a radial direction normal to the contral
longitudimal axis 19).

[3386] Dunng use of the vacuum cleaner 1, the mam wnit 10 will typically be held m the
onentation shown in Figures 1 and 2, with the base nozzle 118 dirccted downwards at an angle of
about 45 degrees relative to the honzomtal, In this orientation, the trough formed by the U-shaped
cross-section of the core 202 and primary filter 204 faces generally upwards. The concave porlion
of the core 202 therefore faces generally upwards whilst the convex portion, on which the auxiliary
filters 206,208 are attached, faces generally downwards.

[6307] With the wand 1000 connected to the main unit 10, the central longitudinal wand axis W
is substantially coaxial with the central longitudinal axis 19 of the mam onit 10. The wand catch
1022 comnects the wand 1000 to the main unit 10 via engagement of the biased hook 1027 with
the locking projection 135 on the base nozzle 118 of the bin assembly 100, The first connecting
cuff clectrical commector 1026 1s engaged with the clectrical comnection 238 of the primary
separation system 200,

3308} The countact member 1024 of the first connecting cuft 1006 of the wand 1000 1s engaged
with the wand abutment portion 156 of the wand mierlock actuator 152 such that the wand
mterlock actuator 152 and the wand interlock shider 154 are in their third posttions. The hook 168
of the wand mterlock slider 154 engages the hook 188 of the bin body 119 1o prevent opening of
the bin base 102 relative to the bin body 118, The base nozzle 118 of the bin assembly 100 is

housed within the mner wall 1002 of the wand 1000.
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6309} The user actuable collar 1032 15 slidable in a direction parallel to the central longitudinal
axis 19 of the main unt 10, with the connecting cable 1034 extending generally 1n a duection
paraliel to the central longitudinal axis 19 of the main unit 10

3316} The cleanerhead 1100 1s connected to the second end 1020 of the wand 1000, wiih the
cleanerhead catch 1124 engaged with the cleancrhead connecting portion 1028 The cleaning
nozzle 1012 1s housed within the free end 1126 of the movable duct 11138 of the neck portion 1104
of the cleanerhead 1100,

{6311} In use. a user can utilise one of the first 638 and second 640 buttons to tum on the vacoum
cleaner 1, with electrical power being provided from the battery assembly 800 to the electric motor
302, The vacuum cleancr 1 is operable in one of a low power mode, a mediam power mode, ora
high power mode. Upon initial tum-on of the vacuum cleaner 1, the vacuum cleaner operates in
the medium power mode, with the user able to toggle one of the first 638 and second 640 buttons
1o switch through the operating modes. In the discussion that foliows, the vacuom cleaner 1 1s
initially assomed to be in the medm power mode. The electric motor 502 causes rotation of the
wapeller S04, which generates an airflow thoough the main umt 10, the wand 1000, and the
cleanerhead 1100

13312} The user can grasp the main handle body 702, and by moving their arm can in tum
manocuvre the cleanerbead 1100 over a surface to be cleaned. Electrical power 1s provided from
the battery assembly 800 to the cleanerhead 1100, via the clectrical connection 238, the first
connecting cuff electrical commector 1026, the wand electrical connection 1013, the second
connecting cuff electrical connector 1030, and the cleanerhead electrical connection 1125, The
drive motor 1114 doves rotation of the brushbar 1112 within the intermal chamber 1106, with the
brashbar 1112 acting to agitate the surface to be cleaned.

13313} A path of airflow through the vacoum cleaner 1 is illustrated schematically in Figures 70
and 71. Awflow emiers the cleanerhead 1100 via the atrflow milet 1110 along with entrained dut
such as dirt. Awflow passes through the intemal chamber 1106, and exits the cleanerhead 1100
via the fixed duct 1116 and the movable duct 1118

[6314] Asrtlow passes 1nto the wand 1000, and flows through the wand flow path toward the base
nozzie 118 ofthe bin base 102, Airflow passes through the base nozzle 118, and mto the chamber
103 of the bin agsembly 100 via the arrflow inlet 134, The suction generated by the suction motor
560 within the chamber 103 causes the indet valve member 146 to pivot from its closed position to
its open position to enable airflow o enter the chamber 105 via the airflow inlet 134, Depending
on the powsr mode of the vacuum cleaner 1, as well as the type of surface on which the vacoum

cleaner 1 s used. airflow at the airflow inlet 134 has a flow rate of between 3 Vs and 23 Vs, A
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direction of airflow at the airflow inlet 134 is paralle] to the central longitudinal axis 19 of the
main unit 10, The direction of aicflow at the airflow inlet 134 can be thought of as being n a
direction from a bottom of the bin assembly 100 fo the top of the bin assembly when the base
nozzie 118 1s directed downwardly.

{63138} The inlet valve member 146 directs airflow leaving the airflow inlet 134 toward the impact
area 280 of the dirt detection assembly 210, and toward the primary filter 204, The inlet valve
member 146 shapes the airflow leaving the airflow inlet 134 (o a gencral U-shape when viewed in
a planc vormal to the central longitudinal axis 19 of the mam unit 10, More specifically, the
airflow shaped by the miet valve member 146 has a cross-sectional shape, in a plane normal fo the
fongitudinal axis 19 of the main umt 10 and thus normal to the longitudinal axis 119 of the base
nozzle 1%, and a centreline of the cross-sectional shape is generally U-shaped.

6316} The dixt laden airflow from the airflow mlet 134 hitimg the tmpact arca 280 enables the
piezoclectric acoustic sensor 282 to sense a nomber and/or a size of particulate matter entrained
within the airflow, and in some examples can enable a corresponding visualisation of mumber
and/or size of particuiate matter to be displayed to the user via the display screen 636,

3317} The arrflow from the airflow mlet 134 flows over the primary filter 204 in a direction
generally paralle! 1o the central longitudinal axis 19 of the main unit 18, As the airflow flows aver
the primary filter 204, a first portion of the airflow passes through the mesh 270 of the primary
filter 204, with the primary filter 204 acting to filter out relatively large dirt from the airflow. Such
filtered dirt 15 collected within the chamber 105 of the bin assembly 100, Asrflow that has passed
through the prmary filier 204 flows nto the primary outlet passage 226 of the first core portion
242

{3318} A second portion of the airflow (1.e., that portion which has not passed through the pnimary
filter 204} remains within the chamber 105 of the bin assembly 1060, and recirculates generally
toward the airflow wmlet 134 as a result of the positioning of the first 206 and second 208 awxhary
filters. Such recirculation can, in some examples, draw dirt toward a lower region of the chamber
105 adjacent the aurflow inlet 134, such that the chamber 105 fills with dirt in a direction from a
lower end 181 of the bin body 110 to an upper end 182 of the bin body 110

[3318] Asrflow passes through the first 206 and second 208 auxibiary filters into the respective
first 234 and second 236 awxiliary outlet passages. The first 206 and second 208 awxiliary filters,
simnilar to the primary filter 204, act to filicr owt relatively large dirt from the airflow. Such filiered
dirt 1s collected within the chamber 105 defined by the bin assembly 100,

[0328] Airflow passes from the first 234 and second 236 auxihary outlet passages, through the

respective first 240 and second 242 linking passages, to the pomary outlet passage 226, Airflow
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then passes from the primary outlet passage 226 of the first core portion 212 into the outlet passage
2560f the second core portion 214,

13321} From the outlet passage 256, airflow passes imto the acrodynamic insert 402 of the
secondary separation system 400, As noted above, the vacuum cleaner 1 1s in the medium power
mode. In the medium power mode, the valve assembly 406 acts to indubit airflow through the
second subset 476 of cyclone bodies 464 of the secondary separation svstem 400, as can be seen
in Figure 46{a).

(8322} In particular, the coil 486 of the valve actuator assembly 448 ig not encrgised, and the
blocking member 484 1s resiliently biased by spring 494 to a position where the blocking member
484 blocks aurflow through the first airflow path 488, and allows airflow through the sccond 490
and third 492 airflow paths. As the second airflow path 490 1s in fluid communication with a
location downstream of the clectric motor 502, and airflow 18 pernitied through the second 490
and third 492 airflow paths, a pressure 18 passed to the interior of the expansion member 440 that
holds the expansion member 440 in an cxpanded state. In such an expanded state. the expansion
member 440 urges the valve member 438 to engage with the valve seat 422 of the flow separator
404,

13323} With the valve member 43% engaged with the valve seat 422 of the tlow separator 404,
atrflow 1s 1ohibited from passing through the central bore 420 of the flow separator 404, and is
mhibited from passing through the outlet apertures 428 of the flow separator 404. As the cyclone
mlets 472 of the second sabset 476 of cyclone bodies 464 are in fhad communication with the
outlet apertures 428 of the flow separator 404, airflow is inhibited from passing into the second
subsct 476 of cyclone bodies. In contrast, airflow 1s penmitted to pass through to the cyclone inlets
472 of the first subset 474 of cvclone bodies 464 because the airflow bypasses the valve assembly
406, Thus airflow passes mto the first subset 474 of cyclone bodies 464 via the respective cvclone
inlets 472, The position of the cyclone lets 472 1s such that airflow is introduced tangentially
mto the first subset 474 of cvclone bodies 464, The first subset 474 of cyclone bodies 464 act to
cvelonically separate dirt from the airflow.

3324} D separated from the aidiow by the first subsct 474 of cyclone bodies 464 15 free to fall
through the respective cyelone dirt outlets 473, through the first dist transfer passage 258 of the
second core portion 214 of the primary separation system 200, and nto the first dirt collection
chamber 228 of the first core portion 212,

163258} Aurflow leaves the first subset 474 of cvelone bodies via the respective vortex finders 480,
and passes through the respective cvelone parts 606 of the main hoasing body 602 into the motor

inlet pagsageway 612, Aurflow flows through the motor inlet passageway away from the airflow
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indet 134, and hence away from the secondary separation systent 400, in a direction substantially
paralle! to the central longitudinal axis 19 of the main unit 10, The aictlow turas radially mwardly
and passes through the pre-filter media 680, and into the inner housing portion 614 via the phivality
of inlet apertures 626 of the mner housing portion 614.

163326} The mopeller 304 then draws the auflow through the motor can 503 and over the electric
motor 502 1 a direction toward the airflow inlet 134 and toward the secondary separation systemn
400, in a direction substantially parallel to the central longitudinal axis 19 of the main unit 10.
Atrflow passes through the impeller 304 and radially outwardly 1nto the radial portion 520 of the
diffuser 306, before tummg and passing through the axial portion 322 of the diffuser 306, Asrtlow
passes through the axtal portion 522 of the diffuser 506 away from the airflow inlet 134, and away
from the secondary scparation system 400, in a divection substantially parallel to the central
longrtudinal axis 19 of the main unit 10

16327} Airflow passes from the axial portion 522 of the diffuser 306 inio the motor outlet
passageway 616, and flows through the motor outlet passageway 616 generally away from the
airflow indet 134, and away from the secondary separation system 400, in a direction substantially
parallel to the central longitudinal axis 19 of the mam unit 10, Asrflow tumns radially outwardly
and passes through the post-filter media 699, and then is vented to an ambient external
cuvironment of the vacuuro cleaner | via the channels 644 of the first 618 and second 620 housing
outlets.  Airtlow 1s vented through the first 618 and second 620 housing outlets in a direction
substantially orthogonal to the central longitudinal axis 19 of the main unit 10, The airflow through
the main unit 110 between the secondary cyclones 400 and the first 618 and second 620 housing
outlets is shown in Figure 70. The complete auflow through the vacuum cleancr 1 is shown in
Figure 71.

13328} In use of the vacuum cleaner 10, the chamber 103 of the bin assembly 100 fills with
relatively coarse dirt. To extend a period of time for which the user can clean without needing to
empty the bin assembly 100, the user can utilise the compaction assembly 300 to compact dirt
contained within the chamber 105

3329} To utilise the compaction asserubly, a user grasps the handle body 340 of the compaction
handle 332, and pivots the compaction handle 332 relative to the first 334 and sccond 336
compaction handle comnectors. Pivoting of the compaction handle 332 moves the magnet 354
away from the hall sensor, which results in a control signal being sent to the controlier 526 of the
suction motor S04, The control signal causes the controller 326 of the suction motor 500 to cause
operation of the motor 500 to cease, such that airflow 1s no longer gencrated through the vacoum

cleaner .
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8338 Once the first 342 and second 344 connection portions are pivoted out of the of the runner
asserably 350, the user slides the compaction handle 332 relative to the runmer asserobly 350w a
direction toward the bin base 102, substantially parallel to the central longitudinal axis 19 of the
main unit 10 As the user slides the compaction handle 332, the compaction plate sub-assembly
302 shides within the bm body 110, with the first 308 and second 310 compacuon rods sliding
within the rails 364 of the runner assembly 350

{3331} As the compaciion plate sub-assembly 302 shides within the bin body 110, the front plate
314 of the compaction assembly 300 acts to compact dirt contained within the chamber 105 of the
bin assembly 100. Furthermore, as the compaction plate sub-assembly 302 shides within the bin
body 110, the core wiping member 304 i3 in contact with the periphery of the first core portion
212, and the bin wiping member 306 1s in contact with an inner surface of the bin case 174, The
core wiping member 304 wipes dirt from the first core portion 212, including from upstream faces
of the primary filter 204 and the first 206 and second 208 auxiliary filters. The bin wiping member
306 wipes dirt from the inner sorface of the bin case 174, Thus, a single actuation of the
compaction handle 332 wipes both the first core portion 212 and the bin body 110. The compaction
handle 332 may be considered to be a handle of the wiping mechanism, for actuating the wiping
mechanism, Dirt wiped by the core wiping member 304 and the bin wipmg member 306 is
compacted by the front plate 314 of the compaction assembly 300, With the bin base 102 in the
open configuration, at least part of the wiping mechanism (such as at least part of the core wiping
member 304, the bin wiping member 306} and/or the compaction assembly 300 {(such as the
compaction handle 332} may be moveable from a position within the bin body 116 to a position
bevond the end of the b body 110, so as to aid w wiping dirt from the bin 110, In this exampile,
actuation of the compaction assembly 300 to compact dirt collected within the bin body 118
actuates the wiping mechanism. In other examples, though, the compaction assembly 300 and the
wiping mechanism may be independently actuable.

3332} Once a compaction action has been performed by the user, the user can retract the
compaction plate sub-assembly 302 to s tnitial position by sliding the compaction handie 332 in
a direction away tfrom the airflow mlet 134, substantially paralicl to the comiral longtiudinal axis
19 of the mam wnit 10. In some examples, the first 342 and second 344 connection portions can
comprise Iatches that provide haptic feedback so that the user knows when the compaction handle
332 is relocated in its proper position. With the compaction handle 332 back in ifs inttial position,
the user can press one of the first 638 and second 640 buttons to restart the electric motor 502,
[6333] When desired, the user can also crapty dirt from the chamber 105, and the first 228 and

second 230 dirt collection chambers. To do so, the user must first remove the wand 1000 from the
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main unit 10, As noted above, with the wand 1000 connected to the main unit 10, the contact
member 1024 of the first connecting cuff 1006 of the wand 1600 is engaged with the wand
abutment portion 156 of the wand interlock actuator 152 such that the wand mterdock actuator 152
and the wand mnterlock shider 154 are 1o their third posttions. In such a position, the hook 168 of
the slidable 1aterlock member 154 engages the hook 188 of the bin body 110 to provent opening
of the bin base 102 relative to the bin body 110,

{0334} To remove the wand 1000 from the main unit 10, such that the bin base 102 is able to open
relative to the bin case 174, the user manually releases the wand catch 1022 of the first connecting
cuff 1006 of the wand 1000 by pressing the wand catch 1022 to move the resiliently biased hook
1027 out of contact with the locking projection 135 on the base nozzle 118 of the bin assembly
100. The user can then slide the wand 1000 away from the main voit 10 in a direction substantially
parallel to the central longitudinal axis 19 of the yoam uoit 10,

{8335} With the wand 1000 removed from the main vt 10, the wand imterlock actuator 152 and
the wand interdock slider 154 move to their second positions. In such a postiion, the hook 168 of
the wand interlock shider 154 is spaced from the book 188 of the bin body 119 1 a duection
generally normal to the central longitudinal axis 19 of the mam unit 10, Thus the hook 168 ofthe
wand interiock shider 154 15 no longer engaged with the hook 188 of the bin base 110, and no
longer inhibits opening of the bin base 102 relative to the bie body 110

[3336] To move the bin base 102 {o the open position, the user grasps the handle portion 372 of
the bin push rod 356 and applies a force to the handie portion 372 in a direction toward the bin
base 102. This causes the bin push rod 356 to slide within the push-rod channel 360 in a direction
toward the bin base 102, substantially paralicl to the contral longitudinal axis 19 of the main uny
10. Asthe bin push rod 356 shides within the puash-rod channel 360, the bin push rod 356 contacts
the compaction handle 332, and causes pivot of the compaction handle 332 in the manner
proeviously described. Thus shiding the bin push rod 356 can turn off the suction motor 500,
13337} Ag the user continues to push the handle portion 372 of the bin push rod 3536, the wedge-
shaped end of the bin push rod 356 contacts the bin closure clasp 112, and more particularly the
first 190 and second 192 clasps. The end of the bin push rod 356 forces the first 190 and second
192 clasps apart. Thus the first 190 and second 192 clasps no longer inhibit movement of the bin
base 102 relative to the bin body 110,

13338} Ax the user further countinues to push the handle portion 372 of the bin push rod 356, the
end of the bin push rod 356 contacts the bin push rod engaging protrusion 125 of the bin base 102,
The bin push rod 336 is therehy able to push the bin base 102 away from the bin body 110,

Although the bin assembly 100 comprises a spring 1135 that biases the bin base 102 to the open



(3]

16

30

(]
(]

position, the engagement of the bin base scal 107 with the bin case 174 and the engagement of the
dut collection chamber scal 108 with the first core portion 212 mayv mean that the bin base 102
does not automatically move to the open posttion when the bin closure clasp 112 moves to the
expanded configuration. I is for this reason that the bin base 102 mchides an engaging protrusion
123 agamst which the bin push rod 356 15 able to coutact and push. When the bin base 102 moves
1o the open position, the chamber 105 of the bin assembly 100 and the first 228 and second 230
dirt collection chambers of the core 202 are no longer closed by the bin base 102, such that dirt
contained therein may be emptied stmuliancously.

{3339} 1t will be appreciated that sliding of the bin push rod 356 by the user also causes sliding of
the compaction handle 332, and hence sliding of the compaction plate sub-assembly 302 within
the bin body 110, Thus the front plate 314 of the compaction plate sub-assembly 302 can assist
with ejecting dirt from the coarse dirt collection chamber 171, with wiping of the first core portion
212 and the bin case 174 ocourring at the same time,

8348 Once dirt has been emptied from the bin chamber 165 and the first 228 and second 230 dirt
collection chambers, the user can manually return the bin base 102 to the closed position relative
to the bin body 110, and can return the compaction handle 332 and the handle portion 372 ot the
bin push rod 356 to their initial positions. As the bin push rod 356 is retracted, the extension spring
193 of the bin closure clasp 112 retums the first 190 and second 192 clasps into the contracted
configuration to hold the bin base 102 in its closed position relative to the bin body 110.

{3341} If the user wishes to reconnect the wand 1000 to the main untt 10, the first connecting cuff
1000 of the wand 1000 15 shid over the base nozzle 11¥, when the bin base 102 1s closed relative
to the bin case 174, such that the resiliently biased hook 1027 of the wand catch 1022 engages
with the locking projection 135 on the base nozzle 118 of the bin assembly 100,

13342} The contact member 1024 of the first connecting cuft 1006 of the wand 1000 engages with
the wand abutment portion 156 of the wand 1nterlock actuator 152 such that the wand interlock
actuator 152 and the wand interlock shider 154 move to their second positions. In such a position,
the hook 163 of the wand nterlock slider 154 engages the hook 188 of the bin bodyv 110 1o prevent
opening of the bin base 102 relative to the ban body 110

[3343] In some examples, the user may wish to remove the cleanerhead 1100 from the wand 10060
prior to removing the wand 1000 from the main unit 10, may wish to remove the cleanerhead 1100
for the wand 1000 to enable attachment of an alternative cleanerhead to the wand 1000, or may
wish to remove the cleanethead 1100 from the wand 1000 to enable use of the cleaning nozzle
1012 at the second end 1020 of the wand 1000, To remove the cleanerhead 1100 from the wand

1000, the user can manually release the resiliently biased hook portion from the cleanerhead
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connecting portion 1028 using the cleanerhead catch 1224 by pressing the resiliently biased hook
portion away from the cleancrhead commecting portion 1028 at the second end 1020 of the wand
1006. Alternatively, the user can make use of the connection release mechanism 1010 by using
the user actuable collar 1032 located at the first end 1018 of the wand 1000, When the user slides
the user actuable collar 1432 1n a direction toward the second end 1020 of the wand 1000, m a
direction paratlel to the ceniral longitudinal wand axis W, the user actuable collar 1032 pulls the
connecting cable 1034 over the pulley 1036, This causcs the breaking wedge 1040 to be pulled in
a direction toward the first end 1018 of the wand 1000, in a direction paraliel to the central
longitudimal wand axis W,

13344} As the breaking wedge 1040 moves toward the first end 1018 of the wand 1000, the
projecting wedge 1054 engages with the cleanerhead catch 1124 to move the resiliently biased
hook portion of the cleancrbead catch member 1124 out of engagement with the cleanerhead
connecting portion 1028 of the second connecting cuff 1008 of the wand 1000, This gnables the
cleanerhcad 1190 to be slid away from the wand 1000 in a direction paralle] o the ceutral
longitudimal wand axis W,

{3345} As the breaking wedge 1040 moves toward the first end 1018 of the wand 1000, the first
end 1056 of the body portion 1052 contacts the free ends of the first rocker arm 1048 of the first
rocker 1038 and the fust rocker arm 1041 of the second rocker 1039 to move the first rocker 1038
and the first rocker amm 1041 of the sccond rocker 1039 1n a direction toward the first end 1018 of
the wand 1006, This moves the second rocker arm 1030 of the first rocker 1038 and the second
rocker arm 1043 of the second rocker 1039 in a direction toward the second end 1020 of the wand
1000.

#8346} Free ends of the second rocker arm 1050 of the first rocker 1038 and the second rocker arm
1043 of the second rocker 1039 contact the respective first 1042 and second 10435 push members,
and cause the first 1042 and socond 1045 push menbers to shide within the respective first 1060
and second 1068 shding channels. The first end 1062 of the first push member 1042 and the firat
end 1070 of the second push member 1045 each contact the movable duct 1118 of the cleanerhead
11006 1o push the cleanerhead 1100 away from the wand 1000 m a direction parallel to the contral
longitudimal wand axis W,

#3347} Thus the cleanerhead 1100 can be released from connection with the wand by a user
remotely from the cleanerhead 1100, using the user actuable collar 1032 located at the first end
1018 of the wand. 1t will be appreciated by a person skilled 1o the art that such release of the
cleanerhead 1100 from the wand 1800 can also take place when the wand 1000 is not connecied

tos the main goit 10,
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[3348] When the user wishes to reconnect the cleanerhead 1100 to the wand 1000, the movable
duct 1118 can push the Srst 1042 and second 1045 push members back into their initial positions.
13349 1t will be appreciated by a person skilled in the art that the vacmum cleaner 1 can be used
when the wand 1000 s connected to the mam umt 10 without the cleancrhead 1100 being
connected to the wand 1000, or indeed without either of the wand 1000 or the cleanerhead 1100
being connecied to the main unit 10, In the former situation, the cleaning nozzle 1012 of the wand
1000 can be used to contact a surface to be cleaned. In the latter sttuation, the base nozzle 118 can
be used to contact a surface to be cleaned. it will stili further be appreciated that the cleanerhead
1100 can be comnnected to the main it 10 without the wand 1000 as an intermediate component.

13356} As noted above, the vacuum cleaner § can alse be utibised in 2 high power mode. To place
the vacuum cleaner 1 in the bigh power mode. a user can toggle an appropriate one of the first 638
and second 640 buttons. In the high power mode, the valve asserably 406 pormuts airflow to pass
through the second subset 476 of cyclone bodies 464 of the secondary separation system 404, as
shown 1n Figure 46{b}.

[3351] The cotl 486 of the valve actuator assembly 448 is energised such that the valve blocking
member 484 is moved, against the action of the spring 494 to a position where the blocking
meraber 434 blocks airflow through the second airflow path 490, and allows airflow through the
first 488 and third 392 aidtlow paths. As the first airflow path 488 is 1n fluid communication with
a location upstream of the clecine motor 502, and airflow 1s permitied through the first 488 and
third 492 airflow paths, a pressure 18 passed to the interior of the expansion member 440 that holds
the expansion member 440 in a retracted state. In such a retracied state, the valve member 438 ig
disengaged with the valve seat 422 of the flow separator 404,

13352} With the valve member 438 disengaged with the valve seat 422 of the flow separator 404,
atrflow is permitted to pass through the central bore 420 of the flow separator 404, and is permitted
1o pass through the outlet apertures 428 of the flow separator 404, As the cyelone inlets 472 of
the second subset 476 of cyclone bodics 464 are 1n fluid communication with the outlet apertures
428 of the flow separator 404, airflow is permitied o pass into the second subset 476 of cyclone
bodies, as shown in Figure 46(b).

[B33533] Smularly, airflow 18 permitted to pass through to the cyclone inlets 472 of the first subset
474 of cyclone bodies 464 because the flow separator 404 doeg not inhibit the flow to the cvelone
inlets 472 of the first set of cyclone bodies 464, as can be seen in Figure 46(a).

163584} Thus o the ligh power mode, airflow flows in parallel through each of the first subset 474

of cyclone bodies 464 and the second subset 476 of cyclone bodies 464, Each of the first subset
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474 of cyclong bodies 464 and the second subset 476 of cyclone bodies 464 acis to separate dirt
from the airtflow.

{3355} Dt separated from the airflow by the first subset 474 of cyclone bodies 464 1s free to fall
through the respective cyclone durt outlets 473, through the first dirt transfer passage 258 of the
second core portion 214 of the primary separation system 200, and nto the first ditt collection
chamber 228 of the first core portion 212, Dhrt separated from the airflow by the second subset
476 of cyclone bodies 464 1s free to fall through the respective cvelone dirt outlets 473, through
the second dirt transfer passage 260 of the second core portion 214 of the primary separafion
gystem 200, and mnto the second dirt collection chamber 223 of the first core portion 212,

13356} 1t is to be understood that any feature described in relation to any one example may be used
alone, or in combination with other features described. and may also be used in combination with
one or more features of any other of the examples, or any combination of any otherof the examples.
Farthermore, equivalents and modifications not deseribed above may alsoe be employved without

departing from the scope of the accompanying claims.
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CLAIMS

I A vacuum cleaner, compnising a dirt separator, an airflow mlet into the dirt separator, and
an suction motor for causing gencration of an airflow through the airflow wndet, wherein the suction
motor is configured so that, 1 use, the airflow exits the dirt separator in a first duection away from
the dirt separator and the airflow mlet, the airflow flows through the suction motor 1 a second
direction, opposite to the first direction, towards the dirt separator and the airflow inlet, and the

airflow is discharged from the suction motor in the first direction.

2. The vacuum cleaner of claim 1, wherein the airflow through the airflow inlet comprises a
bulk airflow having a direction of bulk airflow, and wherein the first direction is the same as the

direction of bulk airflow.

3. The vacuum cleaner of claim 1 or claim 2, wherein the suction molor comprises an
wapeller.

4. The vacuum cleaner of claim 3, wherein the impeller 1s a mixed flow impelier.

5. The vacuum cleaner of claim 3 or claim 4, wherein the suction motor compnses a diffuser

located downstream of the impeller.

6, The vacuum cleancr of clamm 5, wherein, in use, a divection of the airflow downstream of

the diffoser 18 move than 180 degrees from the second direction.

7. The vacuum cleaner of claim 5 or claim 6, wherein the diffuser compuses:
a radial portion extending radially cutward from the impeller; and
an axial portion downstream of the radial portion and configured to emit the airflow from

the ditfuser in the first divection.
8. The vacwim cleaner of any one of the preceding claims, comprising a main unit, the main
unit comprising a housing assembly, wherein the housing asserubly comprises a main housing

body and a filter assembly attached to the mamm housing body.

9. The vacuom cleaner of claim 8, wherein the filter assembly is anmular,
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10, The vacuum cleaner of clamm & or claim 9, wherem the filter assembly 1s releasably attached

to the main housing body.

11, The vacuum cleaner of claim 10, wherein the filter assembly is selectively attachable to,
and rempovable from, an end of the main housing body by shiding the filier assembly in a divection
of a central longitudinal axis of the main unit relative to the suction motor, wherein the filter
assembly comprises an annular portion configured to surround at least a part of the suction motor

when the filter assembly is attached to the mam housing body.

12, 'The vacwum cleaner of claim 11, wherein the filter asscrably comprises a pre-filter
configured to be located upstream of the suction motor, and a post-filter configured to be located

downstream of the suction motor when the filter assembly is attached to the main housing body.

13, The vacuum cleaner of claim 12, wherein the post-filter samrounds at least the part of the

suction motor when the filter assembly 1 attached to the mamn housing body.

14, The vacuum cleancr of clamm 12 or clavn 13, wheremn the pre-filter 15 further from the

airflow inlet than the post-filter when the filier assembly is attached to the main housing body.

15, The vacuum cleaner of any one of claims 12 to 14, wherein the pre-filter is further from
the airflow mlet than the suchion motor when the filicr assemibly is attached to the mam housing

body.

16, The vacuum cleaner of any one of claims 12 to 15, wherein the main housing body
comprises one or more air outlets through which the airflow 1s vented to an extemal enviromment
of the vacuum cleaner, and wherein the, or cach of the, one or more air outlets 1s closer to the

airflow wdet than the pre-filter when the filter assembly s attached to the main housing body.

i7. The vacuum cleaner of any one of claims 12 to 16, wherein, mn use, at a location upstream
of the pre-filter and downstream of the dirt separator the airflow travels in the first direction, and
at a location downstream of the pre-filter and upstream of the suction motor the airflow travels in

the second direction.
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i8. The vacuum cleaner of any one of claims 11 to 17, when dependent on any one of claimsg
510 7, wherein an imoer diameter of the anoular portion of the filter assembly is smaller than an

outer diameter of the diffuser.

19 The vacuw cleaner of any one of claims 10 o 18, when dependent on any one of claims
510 7, wherein, when the filter assembly 1s attached (o the main housing body, the diffuseris closer

o the airflow miet than an end of the filter assembly that is closest to the arrflow inlet.

20. The vacuum cleaner of any one of the preceding claims, comprising a mam unit having a
central longitudinal axis and one or more air outlets through which the airflow is vented to an
external environment of the vacuuam cleaner in a radial direction relative to the contral longitudinal

axis.

2% The vacuum cleancr of any one of the preceding claims, comprising a main unit having a
central longitudinal axis, wherein the first direction and the second direction are parallel to the

central longitudinal axis.

22, The vacouwm cleaner of any one of the preceding claims, wherein the vacoum cleaner s a

handheld vacoum cleaner.
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